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for  you,  reach  us  on  the  Internet  at  http://www.unisys.com/adv  or  call  1-800-874-8647,  ext.  25. 


UNISYS 


The  Information  Management  Company 


It’s  that  simple.  Thanks  to  a  new  product  from  Computer  Associates 
called  CA-Openlngres/ICE",  now  anyone  can  have  access  to  a  robust, 
reliable  and  manageable  Internet  infrastructure.  In  one  quick  step, 
your  company  can  become  a  globally  connected  enterprise.  ICE 
stands  for  “Internet  Commerce  Enabled?”’  That’s  a  fancy  way  of 
saying,  this  software  is  designed  specifically  to  handle  the  unique 
requirements  and  challenges  of  the  Internet. 

CA-Openlngres/ICE  is  an  HTML-enabled  relational  database  that’s 
been  optimized  for  Internet  use.  So  now,  corporate  Web  applications 
can  be  created  automatically  with  embedded  HTML  access  to  both 
server  and  host-based  data  sources.  And  CA-Openlngres/ICE's  adap¬ 
tive  query  management  delivers  maximum  performance,  an  impor¬ 
tant  capability  given  the  dynamic  nature  of  the  Internet.  There’s 


also  an  industry-leading  replication  facility  that  provides  consolida¬ 
tion  and  dissemination  of  corporate  data  through  the  Net  and  fault 
tolerance  for  your  Web  servers.  In  addition,  the  integration  with 
CA-Unicenter/ICE  ’  offers  intelligent  agents  and  graphical  adminis¬ 
tration  facilities  that  make  CA-Openlngres/ICE  self-manageable.  It’s 
the  database  engine  that  finally  lets  the  Net  get  down  to  business. 

Call  1-800-225-5224 

lor  more  inlormation. 

Visit  us  at  http://www.cai.com  or  call 
right  now  and  find  out  just  how  simple 
it  is  to  do  business  on  the  Net  -  all  you 
need  is  a  little  ICE.  Software  superior  by  design. 
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Introducing  New  CA-Openlngres/ICE 

©  1996  Computer  Associates  International.  Inc.,  Islandia,  NY  11788-7000.  All  products  referenced  herein  are  trademarks  of  their  respective  companies. 
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Full  Market  Value 

The  highest-paid  IS  executives  have  the  word  “chief” 
in  their  titles,  work  for  large  companies  and  are  willing 
to  move,  according  to  CIO’s  first  executive  compen¬ 
sation  survey.  Perhaps  not  surprisingly,  gender  and 
age  are  still  factors. 

By  E.B.Baatz 


I  think  lean, 
1  think  I  can...  48 
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Working  on  the  Railroad 

Compelled  to  elevate  their  customer  service  standards  and 
reshape  their  competitive  positions,  railroads  are  investing 
rapidly  in  corporate  and  industry¬ 
wide  IT  locomotives  that  they 
hope  will  pull  them  up  the  hills 
of  change. 

By  Megan  Santosus 
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Sitting  in  the  Hot  Seat 

The  standards  by  which  CIOs  are  judged  are  rapidly 
shifting — and  getting  tougher. 

By  Christopher  Koch 
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Compaq  and  IBM  haven’t  decided  whether  to  put  value 


Microsoft 


:ome  with  MS-DOS®  6.2  and  MS  Windows  tor  Workgroups  3.1 1  or  Windows  95  or  OS/2  or  Windows  NI  preinstalled  Mi 
ion.  OS/2  is  a  registered  trademark  of  the  International  Business  Machines  Corporation.  “-190b  Hewlett  P.»«  kaid  Company 


pricing  ahead  of  features  or  vice  versa. 

HP  PCs, 

you  don’t  have  to  ask  ' 

which  comes  first. 

Gone  are  the  days  of  sacrificing  features  to 
get  reliable,  reasonably  priced  business  PCs. 
Unlike  other  vendors,  which  offer  good  prices 
only  on  their  low-end  boxes,  Hewlett-Packard 
is  committed  to  offering  the  very  best  prices 
on  the  very  best  PCs. 

Witness  the  high  performance  HP  Vectra  VL4  PC. 
Designed  around  new  technologies  to  ensure 
that  your  software  runs  better  and  faster  than 
ever  before,  it  has  one  of  the  most  aggressive 
prices  in  the  industry.  A  price  that  has  left  our 
competitors  gasping. 

So  stop  compromising.  You  can  have  it  both 
ways.  For  more  information  or  the  name  of 
your  nearest  HP  dealer,  call  1-800-322-HPPC, 
Ext.  1097.'  Or  visit  http://www.hp.com/go/vectra 
on  the  World  Wide  Web. 
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A  matter 
of  privacy 

56 


INTERVIEW:  ANNE  WELLS  BRANSCOMB 


Privacy  Versus  Profit 

Who  should  own  information?  Communications  and 
computer  lawyer  Anne  Wells  Branscomb  advocates 
a  legal  infostructure  that  will  strike  the  appropriate 
balance  among  business  interests,  the  rights  of 
individuals  and  the  common  good. 

By  Carol  Hildebrand 

COLUMNS 


COST  EFFICIENCIES  22 


GARTNER  VIEW:  SAVING  GRACE 
Here  are  16  ways  to  save  money  on  IT  expenditures. 
By  Jerry  Cooperman  and  Ken  McGee 
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STATE  OF  THE  ART:  MIGHTIER  MITES 


As  software  and  wireless  communications  improve, 
handheld  computers  of  all  types  are  becoming  the 
more  functional  tool  of  choice  for  mobile  workers. 
By  Dennis  Livingston 


Good,  things 
come  in  small 
packages  62 
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With  IBM,  we  can  take  it  step-by-step. 
And  keep  it  all  in  perfect  balance. 


00  technology  may  look  compelling. 

But  there’s  an  unmistakable  feeling  of 
danger  in  the  air. 

What  about  our  current  programming  skills? 
What  about  our  existing  systems? 


Can  your  The  ^ene^ts  °f  00  can  be  thrilling: 

software  faster  development,  reduced  back- 

do  this?  .  .  .  . 

logs  and  a  real  competitive  edge,  out 

the  reality  is  there  are  no  quick  fixes.  And  you  have 
to  think  about  systems  and  skills  you  already  have. 

With  IBM  C++  technology,  however,  you  can 
use  a  consistent  set  of  tools  to  deploy  fast,  highly 
reliable  applications  throughout  the  enterprise.  You 
can  start  small,  on  any  platform,  without  facing  an 
impossible  learning  curve. 

To  assure  both  scalability  and  portability,  IBM’s 
powerful  C++  tools  and  Open  Class  Library  are 
available  on  platforms  from  IBM  and  others!  They 
work  seamlessly  with  DB2!  CICS’“and  IMS, “as  well 
as  other  host  and  server  software.  They  also  let  you 


create  the  most  efficient  distributed  applications. 

To  boost  development  speed, 
our  VisualAge™  environment  allows 
you  to  construct  applications  by 
graphically  connecting  a  series  * 
of  on-screen  objects.  As  InfoWbrlcl 
says,  it’s  “a  masterpiece  of  visual  programming.” 

Visit  us  at  http://www.software.ibm.com  for 
details  or  call  1  800  IBM-3333,  Dept.  JA010,  for  a 
free  Enterprise  00  Adoption  Kit.  We  can  show  you 
how  to  make  the  move  to  00  —  one  step  at  a  time. 


Solutions  for  a  small  planet" 


*IBM  C++  is  available  on  OS/2,  AIX.  Solaris.  OS/400  and  MVS  (and  soon  on  Windows  95  and  NT).  In  Canada,  call  1  800  565-SW4U.  Outside  North  America,  contact  your  local  IBM  office.  The  IBM  home  page  is  located  at  http://www.ibm.com  IBM.  DB2.0S/2. 
AIX  and  OS/400  are  registered  trademarks  and  CICS,  IMS.  VisualAge  and  Solutions  for  a  small  planet  are  trademarks  of  International  Business  Machines  Corporation.  Windows  is  a  registered  trademark  of  Microsoft  Corp.  ©  1995  IBM  Corp.  All  rights  reserved 
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$146,900. 

There  you  have  it — the  average  annual 
compensation  for  CIOs  in  1995.  But  that’s  not 
all  you’ll  find  in  CIO’s  salary  survey  of  more 
than  1,000  readers,  which  begins  on  Page  28. 

You’ll  also  get  detailed  information  on  sal¬ 
aries  for  IS  professionals  broken  out  by  job 
title,  experience,  IS  staff  size,  IS  budget  size, 
company  size,  industry  group,  geographic 
region,  age  and  gender.  Using  this  informa¬ 
tion,  you’ll  be  able  to  compare  your  organiza¬ 
tion’s  compensation  schedule  with  the  aver¬ 
age  of  other  organizations. 

All  of  this  valuable  information  was  gath¬ 
ered  by  Senior  Editor  E.B.  Baatz,  a  former  re¬ 
search  economist,  who  led  the  three-month  research  effort,  pored 
over  the  reams  of  data  and  wrote  the  analysis. 

Most  managers  use  salary  surveys  to  help  decide  whether  a  partic¬ 
ular  worker  is  adequately  compensated  in  relation  to  other  workers. 
But  the  actual  value  of  any  position  in  an  enterprise  cannot  be  deter¬ 
mined  from  survey  information  alone,  given  the  variables  of  supply 
and  demand,  corporate  culture,  and  individual  skills  and  expertise.  In 
the  end,  individual  worth  must  still  be  gauged  and  compensation  paid 
on  the  contribution  a  worker  makes  to  the  organization. 

So  it  is  with  a  CIO’s  compensation.  Like  other  workers,  a  CIO  is 
paid  for  performance,  but  the  measure  of  a  CIO’s  contribution  is  hard 
to  peg.  For  one  thing,  many  organizations  are  engaged  in  multiyear 
migrations  to  new  computer  architectures.  IT  organizational  models, 
previously  hierarchical  and  host-centric,  are  increasingly  horizontal 
and  service-oriented.  In  this  fast-changing  environment,  CIOs’  com¬ 
pensation  will  partly  depend  on  how  quickly  they  adapt  to  and  cham¬ 
pion  the  new  world  of  decentralized  computing. 

In  addition,  three-quarters  of  CIOs  describe  themselves  as  career 
IS  professionals,  which  means  they  have  followed  a  technical  career 
path.  That’s  certainly  a  plus,  but  it  won’t  be  enough.  Success  in  the 
new  techno-business  environment  (and  a  fatter  paycheck)  will  require 
CIOs  to  marry  their  strong  technical  expertise  with  business  aptitude 
and  interpersonal  skills. 

The  combination  of  business/technical  traits  will  prove  indispens¬ 
able  in  companies  with  business-  and  customer-driven  IT  strategies. 
Our  survey  results  bear  it  out:  CIOs  who  believe  their  most  impor¬ 
tant  job  is  to  leverage  IT  to  business  advantage  earned  a  significant 
salary  premium  over  the  average  IS  executive.  You  can  bank  on  it. 
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AMP  is  a  trademark. 


Connector?  It  looks  like  a  computer.  Well,  not  to  someone  from  AMP,  because,  as  the  worlds  premier  connector 
company,  our  people  have  been  stretching  the  concept  of  connectors.  Usually  thought  of  as  pieces  ol  plastic  and 
metal  sitting  between  cables  and  circuit  boards,  connectors  are  being  redefined.  Were  broadening  their  definition 
to  include  entire  signal  paths.  For  example,  we  see  the  one  between  a  keyboard  and  the  computer  screen  as  one 
long  connector.  This  broader  definition  is  the  basis  for  our  future  direction. 

By  building  on  our  traditional  strengths,  we’ve  added  technologies  that  fit  into 
our  vision— technologies  like  sensors,  switches,  optoelectronics,  circuit  boards, 
and  wireless  components.  And  today,  were  bringing  these  technologies  together 
to  create  proven  connectivity  systems  that  our  customers  can  incorporate  into 
their  designs,  helping  them  reduce  costs  and  speed  their  product  development. 

So  while  not  everyone  would  think  of  a  computer  as  a  connector,  our 
customers  benefit  because  our  people  do. 

AMP  Incorporated,  Harrisburg,  PA  17105-3608.  Contact  your  regional  center  USA  1-800-522-6752, 

Canada  905-470-4425.  England  44-1753-676800.  Singapore  65-482-0311.  Japan  81-44-813-8502. 
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LETTER  FROM  THE  PUBLISHER 


Coming 

In  CIO 


“A  feast  is  made  for  laughter,  and  wine  maketh 
merry:  But  money  answerth  all  things.  ” 

Ecclesiastes  9:11-12 

How  much  do  you  earn?  Most  of  us  like  to 
keep  that  information  to  ourselves,  but  to  ne¬ 
gotiate  a  raise,  a  bonus  or  a  new  job  salary, 
you  need  to  know  how  well  other  senior-lev- 
el  IT  executives  are  compensated.  Human 
resources  executives  and  CEOs  must  also 
have  a  handle  on  IT  executive  salaries  to  en¬ 
sure  that  they  are  attracting  the  most  talent¬ 
ed  personnel  and  paying  them  appropriately. 
So,  CIO  set  out  to  compile  the  most  compre¬ 
hensive  statistics  on  IT  executive  salaries. 

With  an  impressive  response  rate  to  our  salary  survey,  we  were  able 
to  ascertain  responses  from  every  region  of  the  country,  every  indus¬ 
try  and  every  high-level  IT  job  function.  That  allowed  us  to  cross-tab¬ 
ulate  a  multitude  of  data  and  explore  correlations  between  salary  lev¬ 
els  and  education,  age,  gender,  experience,  size  of  company,  budgets 
and  other  factors.  A  summary  of  the  findings  begins  on  Page  28. 

If  you  want  to  explore  the  salary  yardsticks  in  more  detail  to  bench¬ 
mark  against  individual  experiences  and  backgrounds,  or  if  you  man¬ 
age  salary  evaluations,  I  urge  you  to  order  the  complete  1996  CIO  Ex¬ 
ecutive  Compensation  Survey,  which  totals  more  than  400  pages  of 
data.  The  cost  of  the  survey  is  $795  and  can  be  ordered  by  calling  Lisa 
Kerber,  administrative  assistant,  at  508  935-4449. 


Group  Dynamics 

Workflow  programs,  calendaring 
and  scheduling  software,  bulletin 
boards,  shared  databases  or  e-mail — 
if  you’re  applying  a  technology  for 
collaborative  work,  you’re  talking 
about  groupware.  C/O’ s  annual  soft¬ 
ware  issue  defines  some  of  the  major 
categories  of  groupware  and  explores 
its  practical  applications.  It  also  ex¬ 
amines  the  technological  challenges 
of  organizationwide  deployment  as 
well  as  the  personnel  issues  arising 
from  wholesale  organizational 
change.  And  we’ll  look  at  a  looming 
threat:  Is  the  World  Wide  Web  a  vi¬ 
able  medium  for  collaboration,  and 
could  it  make  groupware  obsolete? 


A  Whole  New  Ballgame 

As  companies  battle  to  stay  com¬ 
petitive,  big  corporate  marketing  de¬ 
partments  with  mass-marketing 
strategies  have  become  a  luxury. 
One  new  strategy  is  teaming  prod¬ 
uct  managers  and  IS  specialists  to 
create  a  marketing  function  that  is 
fast,  cost-effective  and  more  precise 
in  targeting  customers.  But  it  isn’t 
easy — it  can  mean  a  total  marketing 
revamp  and  greater  demands  on  IS 
to  deliver  technology-driven  mar¬ 
keting  initiatives. 


P.S.  Be  sure  to  join  us  March  17-20  at  the  spring  CIO  Perspectives 
conference,  “The  CIO  and  Cyberspace:  The  Business/Technology  In¬ 
tersection,”  in  Naples,  Fla.  We  will  explore  the  executive’s  role  in 
Web/Internet  corporate  initiatives.  For  more  information,  call  800 
366-0246. 


Mind  Expansion 

How  intelligent  are  you?  More 
precisely,  how  are  you  intelligent? 
Howard  Gardner,  a  Harvard  Univer¬ 
sity  psychology  professor  and  author, 
believes  in  eight  distinct  “intelli¬ 
gences”  that  transcend  traditional 
views. 


INTERNATIONAL  DATA  GROUP 
Board  Chairman  Patrick  J.  McGovern 


President 
Chief  Operating  Officer 
Executive  Vice  President 


Kelly  Conlin 
James  Casella 
William  P.  Murphy 
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The  gurus 

have  dubbed  1996 


The  Year  of  Wireless  for  Business. 


Now  there’s  reason  to  believe 


it’s  not  a  bunch  of 

not  air: 


Introducing  FreeWorks™ 
mobility  solutions.  The  only 
complete  family  of 
wireless  systems  for  business. 


Wireless  meets  reality. 

No  matter  if  your  company 
has  three  hundred  square  feet  or 
three  hundred  locations  around 
the  world.  Whether  you 
need  an  in-building 
solution  or  one  that 
works  both  on-  and 
off-premises. 

Now  there’s 
one  place  that 
can  meet  all  your 
wireless  needs.  And  that  place  just 
happens  to  be  one  of  the  leading 
global  providers  of  wireless 
solutions  for  business:  AT&T. 


And  you  can  rest  assured  going 
wireless  won’t  deprive  you  of  any 
of  those  nifty  features  on  your 
desk  phone.  Depending  on  your 
current  phone  system,  you  can 
still  conduct  conference  calls, 
retrieve  voice-mail  messages  and 
transfer  calls.  Not  to  mention 
internal  caller  ID,  so  you  can  still 
decide  whether  you 
want  to  pick  up  the 
phone  in  the 
first  place. 
Needless  to  say, 
the  whole  idea 
behind  our 
FreeWorks 
solutions  is  to  provide  you  the 
freedom  to  go  virtually  anywhere, 
inside  or  out,  without  sacrificing 
accessibility  or  productivity. 


Which  is  what  makes  our  FreeWorks 
solutions  such  an  integral  part 
of  the  BusinessWorks™  strategy, 
AT&T’s  blue-  another 

print  for 

i  SOLUTION 

meeting  the 

future  needs  of  business. 

For  more  information,  call  us 
at  1  800  325-7466  ext.  855. 

Now  that  one  company  offers 
an  entire  family  of  mobility 
solutions,  those  guais  are  going  to 
look  like  geniuses. 


AT&T 


Cut  the  cord. 


dard  Technology  Corp.  in 
Greenville,  S.C.,  which  is 
using  the  software  in  immi¬ 
gration  applications,  and 
VSE  Corp.  in  Alexandria, 

Va.,  which  is  developing  law 
enforcement  applications. 
Just  as  the  Mexican  govern¬ 
ment  bought  the  software 
last  year  for  hospitals  to  ver¬ 
ify  staff  members  in  operat¬ 
ing  rooms,  information  sys¬ 
tems  shops  are  looking  into 
using  the  software  to  control 
access  to  computers,  says 
Kuperstein. 

Built  for  automated  appli¬ 
cations  like  automated  teller 
machines  or  building  access 
monitors,  the  Miros  system 
stores  an  image  with  ID  data 
on  a  magnetic  strip.  To  gain 
secure  access,  the  card  hold¬ 
er  inserts  the  card  into  a 
kiosk  or  a  reader  at  the  door. 
A  camera  records  the  image 
of  the  person  and  a  computer 
compares  the  image  from  the 
camera  to  the  one  on  the 
magnetic  strip. 


Lighting,  makeup, 
glasses,  hairstyle  and 
aging  are  taken  into 
account  by  the  soft¬ 
ware  to  ensure  an  ac¬ 
curate  reading. 

“When  we  first  started 
working  with  neural  net 
models  on  character 
recognition,  the 
job  required  a 
$25,000  spe¬ 
cialty  [im¬ 
age]  pro¬ 
cessor,  and 
the  comput¬ 
er  took  three 
seconds  to  iden¬ 
tify  a  single  char¬ 
acter,”  says  Kuper¬ 
stein.  Now  Miros’ 
TrueFace  software 
runs  on  a  PC  and  can  scan 
as  many  as  200  faces  per 
second. 

Other  developments  in 
commercial  face-recognition 
software  hail  from  Germany 
and  Southern  California. 

A  product  called  ZN  Face  was 
developed  by  Ruhr  Universi¬ 
ty  in  Bochum,  Germany,  and 
the  University  of  Southern 
California.  It  has  since  been 
sold  to  Deutsche  Bank  AG 
for  a  security  application. 

The  Massachusetts  Insti¬ 
tute  of  Technology’s  Media 
Laboratory  has  also  devel¬ 
oped  face-recognition  soft¬ 
ware  called  Photobook.  It 
has  been  tested  by  the  Mas¬ 
sachusetts  Registry  of 
Motor  Vehicles  to  make  sure 
that  people  who  say  they 
have  lost  their  driver’s  li¬ 
censes  are  actually  who  they 
say  they  are.  Eastman  Ko¬ 
dak  Co.  licensed  Photobook 
last  year  and  plans  to  offer 
security  applications 
to  credit  card  companies. 

-E.B.  Baatz 


H  I  people  are  pushing  more  video  and  graphic 

_L  material  over  the  Internet.  This  requires  high 

bandwidth,  and  there’s  a  finite  amount  of  bandwidth 

on  any  network.  I  believe  the  Internet  is  very  close  to 

where  the  phone  companies  are  on  Mother’s  Day. 

They  can  just  barely  tolerate  the  traffic.** 

—Andrew  Seybold.  editor  of  Outlook  on 
Communications  and  Computing,  as  quoted  in 
Investor’s  Business  Daily,  Dec.  2H,  1995 


First  to  the  commercial 
market,  Wellesley,  Mass.- 
based  Miros  Inc.  started 
shipping  its  software  in  De¬ 
cember  1994  and  has  since 
sold  the  product  to  more 
than  50  companies.  “The 
price  of  the  software  is  just 
$1,950,  the  same  as  other 
biometric  software  products 
[such  as  fingerprint  recogni¬ 
tion  software],”  says 
Michael  Kuperstein,  presi¬ 
dent  and  CEO  of  Miros. 

Customers  include  God¬ 


HIGH-TECH  SECURITY 


In  case  you  had  plans 
to  duck  south  over  the 
border,  walk  into  a  hospi¬ 
tal  and  dash  back  out  with  a 
healthy  transplant  liver 
tucked  under  your  arm, 
forget  about  it.  The  look 
on  your  face  would 
give  you  away  before 
you  made  it  past  the 
door.  Mexican  hospitals 
are  one  of  the  first  cus¬ 
tomers  of  a  new  face- 
recognition  technology  that 
helps  businesses  prevent  all 
sorts  of  security  breaches — 
in  this  case,  the  theft  of 
donated  organs. 

The  software,  the  result 
of  two  decades  of  collabora¬ 
tion  between  researchers 
in  image  analysis  and  com¬ 
putational  neuroscience, 
can  detect  faces  in  a  crowd 
and  then  identify  a  person 
in  real-time  for  nonintrusive 
security  observation.  It  can 
also  be  used  to  read  an  ID 
card  with  image  data  to  mon¬ 
itor  admission  to  limited- 
access  locations. 


Placing 

Faces 
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ILLUSTRATION  BY  DAVID  BAMUNDO 


THINKING  cZntzxfalihZ  STORAGE 
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W  ORLD  CLASS  ENTERPRISE 

You  need  a  storage  system  that  can  scale  from 
your  distributed  offices  to  your  data  ware¬ 
house.  One  that  you  can  rely  on  for  continu¬ 
ous  access  to  all  mission  critical  information 
-  and  for  security  of  your  terabytes  of  data. 

One  that  will  not  only  grow  with  you,  but 
will  also  protect  your  investment.  A  RAID 
storage  solution  that  gives  you  tools  to 
centrally  manage  all  of  your  data 
storage.  With  CLARiiON° 
you  have  a  world-class 
disk  array  solution  opti¬ 
mized  to  ensure  that  the 
integrity  and  availability 
of  information  through¬ 
out  the  enterprise  is 
never  compromised. 

FOR  THE  (C^2£/2  ENTERPRISE 

Managers  today  need  to  select  the  best  storage  technology. 
That’s  why  we’ve  designed  CLARtiON  to  be  the  premier 
open  storage  system  for  virtually  any  server  and  for  any 
application  environment.  Scalability  was  never  so  easy! 

CUlCiCjE  YOUR  STORAGE 

Getting  a  handle  on  data  storage  throughout  your  enter¬ 
prise  is  easier  than  ever.  Our  ArrayGUIde™  software  lets 
you  configure,  monitor  and  manage  all  of  your  CLARiiON 
arrays,  with  just  a  glance  at  a  single  graphical  display. 


Oxts.nJ.sd 


WM 


HIGH  AVAILABILITY 

CLARiiON  extends  availability  of  infor¬ 
mation  “outside  the  box”  to  your  servers. 
It  can  support  automatic  failover  capabil¬ 
ities  for  I/O  channels  (Application 
Transparent  Failover- ATF),  and  even 
clustered  server  failover  for  SUN  and 
IBM  with  our  GuardW^re™  soft¬ 
ware.  With  CLARiiON,  mission-crit¬ 
ical  information  is  always  available. 


^PxotzctiOYl 


INVESTMENT 

We’ve  built  CLARiiON  for  maxi¬ 
mum  scalability  and  flexibility. 
As  your  business  grows  and  infor¬ 
mation  storage  needs  increase, 
CLARiiON  can  easily  expand  with  your  business 
while  on-line.  And  your  vital  information  will  be 
protected  like  never  before.  CLARiiON’s  entire 
family  of  products  provide  the  utmost  in  heteroge¬ 
neous  server  support. 


e  O knk 


U2Cj  IS  CLEAR 

CLARiiON  is  the  most  widely  accepted  storage  solution. 
So  when  you’re  thinking  mission  critical  storage, 
upgradability,  data  integrity,  performance  and  con- 
nectability,  think  CLARiiON,  which  was  chosen  as  “the 
best  RAID  product  of  1995”  by  Network  Computing 
Magazine.*  For  more  information,  our  internet  address 
is  http://www.dg.com  or  call  1-800-67-ARRAY. 


CLARiiON 

Advanced  Storage  Solutions 


CLARiiON  is  a  business  unit  of  Data  General  Corporation.  CLARiiON  is  a  registered  trademark  and  ArrayGUIde  and  GuardWare  are  trademarks  of  Data  General  Corporation.  ©  1995  Data  General  Corporation.  All  other  brands 
and  products  are  registered  trademarks  or  trademarks  of  their  respective  holders/’The  1st  Annual  Well-Connected  Awards",  Network  Computing,  April  1,  1995. 


UNLIMITED  ACCESS 

Real  Help 
from  a 
Virtual 
World 

Virtual  reality  has  opened 
new  dimensions  for  engi¬ 
neers,  artists  and 
teenage  game  addicts  by 
bending  physical-world 
boundaries  of  space  and 
place.  In  its  latest  wave,  the 
technology  is  shrinking, 
even  smashing,  barriers  for 
disabled  people  as  well. 


TRENDLINES 


Researchers  nationwide 
are  experimenting  with  VR 
projects  designed  to  help  lib¬ 
erate  adults  and  children 
from  a  variety  of  disabilities. 

VR  typically  creates  a  sim¬ 
ulated  three-dimensional  en¬ 
vironment  that  seems  to  en¬ 
velop  the  user.  “It  has  a  lot  of 
promise  in  education  and  in 
making  other  aspects  of  the 
physical  world  more  accessi¬ 
ble”  to  people  with  various 
physical,  mental  and  emo¬ 
tional  disabilities,  says  Ken¬ 
neth  Nemire,  president  and 
CEO  of  Interface  Technolo¬ 
gies  Corp.  of  Capitola,  Calif. 

Among  them  is  Interface 
Technologies’  Virtual  Envi¬ 
ronment  Science  Laboratory. 


The  project, 
currently  be¬ 
ing  tested,  creates 
a  3-D  world  in 
which  youngsters 
can, for  instance, 
learn  physics  con¬ 
cepts  by  “piloting” 
a  spacecraft  or 
“riding”  a  comet. 

Students  can  interact 
with  the  system  verbally  or 
manually,  using  a  joystick 
or  similar  device. 

In  another  pilot  project, 
the  nonprofit  Starbright 
Foundation  and  several  high- 
tech  companies  invented  a 
3-D  “playground”  for  chil¬ 
dren  in  hospitals  from  Pitts¬ 
burgh  to  Palo  Alto,  Calif. 


Starbright 
World 
users  can 
play  games 
with  other 
youngsters, 
explore  imaginary 
locations  or  take 
virtual  field  trips  to 
real-life  locations 
such  as  Nickelodeon 
Studios  in  Orlando,  Fla. 
Even  kids  too  sick  or  too 
young  to  type  can  navigate 
the  network  by  using  voice 
commands,  a  mouse,  joy¬ 
stick  or  other  specialized 
devices. 

At  the  Oregon  Research 
Institute  in  Eugene,  people 
learning  to  use  wheelchairs 


Of  the  Net,  By  the  Net,  For  the  Net 


If  you  could  walk  a  mile  in  your  senator’s 
shoes,  would  you  at  least  be  able  to 
shuffle  forward  a  bit  rather  than  do  the 
waffling  polka  in  place  for  months?  Here's 


your  chance  to  prove  it:  A  free  online 
game  called  Reinventing  America  is  giving 
any  Joe  Schmoe  with  a  modem  an  oppor¬ 
tunity  to  weigh  in  on  the  issues  shaping 
the  country’s  future,  from  budget  deficits 
to  welfare  reform. 

After  registering  through  Time  Inc.  New 
Media’s  Pathfinder  Web  site,  http://www 
.pathfinder.com/reinventing,  players  can 
vote,  partake  in  debates  with  policy 
experts  and,  through  online  chats,  bluster 
to  match  the  windiest  of  their  real-world 
counterparts.  Players  can  jump  in  and  out 


of  the  simulation  without  penalty  based  on 
their  interest  in  the  week’s  topic. 

The  game  was  created  by  Crossover 
Technologies  Inc.,  a  New  York  developer 

of  interactive 
entertainment 
and  information 
products  for  new 
media,  and  The 
John  and  Mary 
R.  Markle  Foun¬ 
dation,  a  private  grant-making  foundation 
in  New  York  that  promotes  the  use  of 
interactive  technologies  to  advance 
political  participation. 

Tens  of  thousands  of  players  have  logged 
into  the  Web  site,  which  creates  a  fictional 
America  (complete  with  fictional  senators) 
that  reflects  players’  choices.  Most  notably, 
Net  representatives  have  voted  to  legalize 
marijuana  and  slash  both  the  operating 
budget  and  salaries  of  Congress. 

“Now  we’re  getting  into  complete  fanta¬ 
sy,”  Crossover  Technologies  President  Eric 


Goldberg  says  of  the  salary  cut. 

More  than  30  policy  experts,  including 
former  New  York  Governor  Mario  Cuomo, 
will  go  online  to  chat  with  the  masses,  giv¬ 
ing  players  a  chance  to  learn  about  issues 
without  the  media  as  a  translator.  Creators 
hope  the  game  will  debunk  misconceptions 
the  electorate  has  about  its  government. 
They  also  plan  to  send  players’  recommen¬ 
dations  to  Washington  politicians  when  the 
game  ends. 

The  game,  which  began  in  November, 
ends  in  May  when  players  will  negotiate 
to  reconcile  the  budget  impact  of  their 
decisions.  Any  chance  of  deja  vu  deadlock 
in  the  online  world? 

“Theoretically  we  would  allow  them 
to  come  to  no  resolution,  but  the  game 
is  geared  toward  compromise,”  Goldberg 
says.  “If  people  really  can’t  reach  a 
consensus,  I  guess  we’ll  end  up  telling 
them,  ‘Congratulations,  you  just  proved 
you’re  just  as  bad  as  your  elected  repre¬ 
sentatives.’”  ■■ 
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Sun  Educational  Services.  If  you've  ever  wanted  to  make  network 
computing  work  for  your  company,  we  can  show  you  how.  We  teach 
more  people  about  the  UNIX®  operating  system  and  network 
computing  than  anyone  else.  In  fact,  we  train  over  50,000 
customers  around  the  world  every  year.  And  we're  the  only  company  entirely  dedicated  to  enterprise  network 
computing.  So  we're  uniquely  qualified  to  help  your  people  make  the  right  long-term  decisions.  Sun  Educational 
Services.  Part  of  the  full  range  of  business  support  offered  by  SunService.  To  learn  more,  contact  us  on  the  Internet 
at  http://www.sun.com/sunservice/suned  or  call  1-800-422-8020.  And  start  getting  some  answers  right  away. 


Network  can  teach  you 
a  few  new  tricks. 


RC6I0NAI-  OFFICE 


FACTORY 
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THE  NETWORK  IS  THE  COMPUTER 


>i*t  pncs  may  vary  Mac  compatible  Some  models  require  Epson  coaled  paper  lor  7?0  dpi  color  priming  EPSON  and  EPSON 
trademarks  erf  Seiko  Epson  Corp  Windows  is  a  registered  trademark  ol  Mcrosotl  in  me  U  S  and  other  countries  ©1995  Epson  A r 


EPSON  COLOR  INK  JET  PRINTERS.  It's  not  easy  to  drag  the  hesitant  masses  into  the 
future.  But  it  sure  is  fun.  Seeing  their  eyes  go  wide.  Hearing  their  expressions  of  murmured  awe.  You  're  standing 
on  the  mountain;  you  can  see  the  promised  land.  So,  where  will  you  lead  them?  How  about  into  a  world  of  inspiration? 
Of  expression.  A  world  of  720  x  720  dpi  of  intense,  Photo  Quality  color,  and  laser  caliber  text.  It's  Epson’s  world.  All 
it  takes  to  get  there  is  about  $449  and  a  little  vision.  Call  P800-BUY-EPSON  x3400  or  see  http://www.epson.com. 


The  line  of  Epson  color  printers  starts  at  $449.  Get  one,  get  720  x  720  dpi  of  Photo  Quality  Epson  Color, 
anil  enter  an  age  of  experimentation,  kaleidoscope  color,  unbridled  creativity.  (And  you  thought  the  '60s  were  over.) 


YOU’VE  GOT  TO  SEE  IT  IN 


color: 


can  practice  negotiating  vir¬ 
tual  narrow  hallways,  tight 
corners  and  steep  ramps  be¬ 
fore  hitting  the  road  for  real. 

In  Ohio,  University  of 
Dayton  researchers  have 
used  a  virtual-reality  simula¬ 
tion  to  help  disabled  teen¬ 
agers  rehearse  traveling  by 
bus  until  they’re  confident 
enough  to  try  it  in  the  real 
world. 

Greenleaf  Medical  Sys¬ 
tems  of  Palo  Alto,  Calif.,  has 
developed  several  VR  medi¬ 
cal  devices,  including  the 
DataGlove,  which  translates 
hand  gestures  to  spoken 
words. 

VR  also  lets  people  with 
cerebral  palsy  or  paralysis 
design  computer  graphics 
or  experience  “running”  a 
marathon  or  “playing”  a  mu¬ 
sical  instrument.  In  addition, 
the  technology  can  simplify 
complex  tasks  for  people 
with  learning  disabilities  or 
brain  damage. 

Initially,  it  may  seem  that 
VR — which  depends  heavily 
on  graphics,  full-motion 
video  and  other  visual  stim¬ 
uli — offers  little  help  for  the 
blind.  But  advocates  say  the 
technology  holds  promise 
there,  too.  For  instance, 
recordings  of  reflected  sound 
inside  a  building,  or  an 
“acoustic  map”  would  allow 
people  to  practice  navigating 
through  unfamiliar  buildings 
with  “acoustic  clues,”  says 
Greenleaf  Medical  Systems 
CEO  Walter  Greenleaf. 

Advocates  say  that  as  new 
technologies  evolve,  engi¬ 
neers  must  build  broader 
access  into  them.  Other¬ 
wise,  as  Greenleaf  notes, 
each  evolution  simply 
erects  new  barriers. 

Meanwhile,  projects 
in  progress  indicate 
that  there’s  nothing  vir¬ 
tual  about  VR’s  potential  to 
create  new  dimensions  for 
the  disabled.  -Anne  Stuart 


Keeping  Secrets  From  Prying  Spies 


, 


m 


idden  cameras,  disguised  intelligence 
agents  and  devious  plots  to  steal  secrets 
may  be  fodder  for  spy  novels  and  Bond 
movies,  but  they  also  pose  more  than 
a  fictional  threat  to  American 
companies  doing  business 
abroad.  Industrial  espionage 
has  become  an  insidious  men¬ 
ace  because  of  easier  ac¬ 
cess  to  inexpensive,  so¬ 
phisticated  technologies 
and  the  increasing  number 
of  business  travelers  carrying 
sensitive  information.  According 
to  the  American  Society  for 
Industrial  Security,  the  num¬ 
ber  of  U.S.  businesses 
reporting  losses  of  proprietary 
information  has  more  than 
tripled  in  the  past  two  years,  mainly 
because  of  thefts  abroad.  Thefts  reported  in  the 
trade  company’s  survey  rose  from  9.9  per 
month  in  1992  to  32  per  month  in  1995. 

“Nobody  has  been  able  to  put  an  exact  dollar 
amount  on  or  accurately  assess  the  frequency 
and  prevalence  of  corporate  espionage,”  says 
Tatiana  Gau,  executive  vice  president  of  The 
Parvus  Co.,  a  private  investigation  firm.  “Very 
rarely  do  companies  have  proof  of  infiltration  or 
theft  of  information;  usually  they  do  not  even  re¬ 
alize  it  has  happened.  And  those  that  are  aware 
don’t  go  public  with  the  information  because 
they’re  worried  about  their  stockholders.” 

Here  are  tips  from  experts  on  how  to 
protect  your  top-secret  corporate  informa¬ 
tion  when  traveling: 

Don’t  stay  in  first-floor  hotel  rooms. 

■  Don’t  accept  a  hotel  room  if  the  desk  clerk 
loudly  announces  your  room  number. 


■  Be  aware  that  hotel  phone  and  fax  lines  can 
be  tapped. 

Never  leave  your  laptop  computer 
unattended. 

■  Be  aware  that  some 
governments  have  converted 
their  Cold  War  intelligence 
networks  to  help  support 
local  businesses.  Any  U.S. 
company  that  does  business  in 
France  or  is  a  direct  competitor 
of  a  French  company  can  expect 
to  be  targeted  at  some  point 
by  industrial  espionage, 
according  to  Gau.  Russia, 
Japan,  Israel  and  Germany 
also  are  high-risk  countries, 
she  says. 

■  Be  careful  on  airplanes  and  in 
airports.  In  1992,  the  Canadian 
government  reported  that  the  French  intelli¬ 
gence  service  was  bugging  airline  seats  and 
sending  agents  undercover  as  flight  attendants. 

■  Watch  out  for  tiny  surveillance  tools. 

Penlight  cameras  placed  above  airline  seats, 
for  example,  can  make  readable  photos  of 
laptop  screens.  Consider  buying  a  privacy 
screen,  which  limits  the  angles  from  which 
content  can  be  viewed. 

■  Look  for  gadgets  in  hotel  rooms,  such  as  a 
three-plug  outlet  plate  that  fits  into  a  wall 
socket  and  supplies  electrical  power  while 
doubling  as  a  microphone. 

■  If  you’re  carrying  extremely  sensitive 
information,  change  hotels  at  the  last  minute 
and  don’t  make  reservations  in  your  company’s 
name. 

■  Don’t  discuss  confidential  information  in  bars 
and  restaurants. 
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ILLUSTRATION  BY  DAVID  BAMUNDO 
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Stylistic  500 
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Our  new  Stylistic  500™  pen- 
based  mobile  computer  does 
precisely  that.  At  just  2.6  lbs 
and  smaller  than  a  clipboard,  it's 
built  for  maximum  portability. 
Yet  it's  powered  by  an  Intel486™ 
DX2-50  microprocessor,  making  it 
the  world's  most  powerful  tablet 
PC.  Giving  your  workers  true 
workstation  computing  power 
where  they  need  it  most.  In  the 
palm  of  their  hands. 

With  its  super  light  weight, 
blazing  speed  and  industry-standard 
architecture,  the  Stylistic  500 
empowers  your  mobile  workers, 


enabling  them  to  instantly  per¬ 
form  complex,  multiple  tasks  from 
data  collection  to  CAD/CAM,  in  a 
Windows*  environment.  And  its 
dramatically  sharp  8"  transmissive 
backlit  LCD  helps  them  make 
better,  more  timely  decisions  on- 
the-spot.  Greatly  increasing  the 
productivity  of  your  entire  mobile 
work  force. 

Equally  important,  the  Stylistic 
500  is  the  only  tablet  PC  powered 

FUJITSU 


by  standard,  off-the-shelf  Lithium- 
Ion  batteries  and  supports  all  the 
most  popular  operating  systems 
including  MS-DOS  6.2™  and  Windows 
for  Pen  Comp u ting™  Plus  it's  backed 
by  a  full  three-year  warranty  and 
the  resources  of  one  of  the  world's 
largest  computer  companies. 

So  if  you'd  like  to  increase 
the  productivity  of  your  upwardly 
mobile  organization,  call  and 
ask  for  more  information  on  the 
Stylistic  500.  You'll  quickly  see 
how  it  wins  the  mobile  computing 
wars.  Hands  down. 

1-800-831-3183 


At* 
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TRENDLINES 


Cable- 

Ready 

Campus 

In  an  experiment  that  may 
prove  to  be  the  blueprint 
for  wiring  digital-sawy 
communities  in  the  future, 
Boston  College  has  become 
the  first  school  to  plug  its 
entire  campus  into  full  Inter¬ 
net,  voice,  data  and  video 
service  using  cable  modems. 

The  new  infrastructure, 
created  with  the  help  of 
Boston-based  Continental 
Cablevision  Inc.,  not  only 
meets  the  current  demand  for 
technology  but  is  also  capable 
of  accommodating  future 
technology  requirements. 

Dubbed  “Project  Agora,” 
the  comprehensive  package 
of  communications  services 
includes  Internet  access, 
voice  mail,  electronic  mail,  ca¬ 
ble  TV  and  phone  service  for 
all  undergraduate  students. 
According  to  Boston  College 
IS  staff,  the  university  is  the 
first  to  have  voice,  data  and 
video  service  built  into  its 
infrastructure  for  students. 

In  future  phases  of  the  proj¬ 
ect,  the  college’s  wired  com¬ 
munity  will  expand  to  include 
graduate  students,  alumni 
and  neighboring  schools. 

For  its  part,  Continental 
Cablevision  created  a  full- 
service  network  for  BC  to 
deliver  video  and  data  ser¬ 
vices  with  the  option  of 
adding  voice  capability  to  it 
at  a  later  date.  To  do  so,  it 
replaced  typical  telephone 
lines  with  cable  modems  in 
more  than  2,100  dormitory 
rooms,  2,500  classrooms  and 
400  offices  on  campus  for  re¬ 
ceiving  data  and  video. 

The  design  involves  a  ded¬ 


icated  fiber-optic  ring  archi¬ 
tecture  from  Continental’s 
Network  Control  Center  in 
Needham,  Mass.,  out  to  the 
college’s  on-campus  hub  site. 
From  there,  18  independent 
fiber  nodes  are  deployed 
across  the  campus,  each  feed¬ 
ing  separate  coaxial  systems 
to  drop  locations.  Students 
can  access  library  resources 
and  other  students  and  facul¬ 
ty  on  the  network  over  the 
same  cable  used  for  data  and 
video. 

Off-campus,  professors 
can  use  the  same  on- 
campus  network  from  their 
homes  via  Continental’s  ca¬ 
ble  system,  says  Rick  Jenk- 
inson,  New  England  regional 
director  of  government  and 
public  affairs  for  Continental 
Cablevision.  “What’s  excit¬ 
ing  is  that  this  is  not  a  test, 
it’s  real.  What  you  see  at  BC 
will  eventually  be  seen  in  all 
the  communities  we  serve.” 

Services  and  technical 
support  delivered  by  Conti¬ 
nental  include: 

■  Data  transport  over  an 


asynchronous  transfer  mode 
(ATM)  backbone,  which 
carries  data  up  to  1,000 
times  faster  than  conven¬ 
tional  telephone  lines  and 
allows  connections  to  be 
upgraded  to  full  ATM  in 
the  future  with  little 
additional  cost  for  voice; 

■  Ethernet  access  to 
residence  halls,  including 
more  than  10,000  service 
outlets  via  the  cable 
network; 

■  Ethernet  speed  connec¬ 
tions  to  be  expanded  to 
full  ATM  (155  Mbps); 

■  An  80-channel  analog 
system  that  can  be  upgraded 
to  a  720-channel  digital 
interactive  system;  and 

■  Six  channels  of  in-house 
programming  specific  to  the 
Boston  College  community. 

“The  goal  of  Project  Agora, 
which  takes  its  name  from  the 
Greek  term  meaning  ‘gather¬ 
ing  place,’  is  to  create  an  elec¬ 
tronic  community  where  peo¬ 
ple  can  gather  to  exchange 
information  and  ideas,  not 
simply  connect  to  the  infor¬ 


mation  superhighway,”  says 
Bernard  Gleason,  executive 
director  of  the  office  of  infor¬ 
mation  technology  at  BC.  “We 
have  a  community  of  18,000 
individuals  here,  which  can  be 
compared  with  many  towns  in 
America.  Project  Agora  is  a 
perfect  example  of  the  tech¬ 
nology  and  integrated  ser¬ 
vices  that  will  exist  someday 
in  communities  across  the 
nation,”  he  adds. 

Project  Agora,  which  was 
undertaken  without  adding 
university  staff,  enables  stu¬ 
dents  to  access  voice,  cable 
and  data  services  in  a  do-it- 
yourself  fashion.  According 
to  Gleason,  more  than  6,000 
students  registered  them¬ 
selves  to  the  campus  phone 
system  over  the  Labor  Day 
weekend  in  1995.  In  1994, 
it  took  4,000  students  nearly 
90  days  to  connect  using  the 
regional  Bell  carrier.  “The 
service  is  now  as  much  a 
part  of  the  residence  halls  as 
are  heat  and  electricity,” 
says  Gleason. 

-Elaine  M.  Cummings 


But  Wait!  It’s 

In  a  step  that  inches  technology  still  closer 
to  the  inevitable  omni-computer  that  slices, 
dices  and  whips  up  brunch  for  10,  the  folks  at 
Philips  Semiconductors  have  figured  out  how 
to  turn  a  PC  into  a  radio. 

The  company’s  technology  couples  “Smart- 
Radio”  components  for  high-quality  radio  with 
text  capability  for  PCs.  The  result:  Computer 
manufacturers  can  now  deliver  stereo  radio  as 
well  as  digitally  transmitted  text  from  a  broad¬ 
casting  station  to  computers  with  Philips’  new 
Radio  Broadcast  Data  System  (RBDS)  Radio  PC 
Card,  which  uses  the  OM5604  multimedia 
module. 

Users  working  at  PCs  can  listen  to  the  radio 
through  their  computers  while  they  work  in  oth- 


a  Radio,  Too 

er  applications.  If  listeners  hear  a  catchy  song, 
they  can  click  on  an  icon  to  display  such  infor¬ 
mation  as  the  name  of  the  radio  station,  the 
artist’s  name  and  song  title.  Listeners  can  also 
receive  messages  about  traffic,  weather  and 
emergencies. 

To  ensure  that  users  will  have  access  to  a 
broad  selection  of  stations  offering  this 
audio/visual-display  broadcast  capability,  the 
Electronic  Industries  Association  is  supporting 
the  RBDS  standard  by  launching  a  $1  million 
campaign  to  install  hardware  encoders  in  top 
U.S.  radio  markets.  The  cost  of  the  Smart- 
Radio  module  is  about  $30.  Visit  Philips’  home 
page  at  http://www.semiconductors. philips 
.com/ps/  for  more  information.  Bi 
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COST  EFFICIENCIES 


Gartner  View: 
Saving  Grace 

Here  are  1 6  ways  to  save  money  on  IT  expenditures 

BY  JERRY  COOPERMAN  AND  KEN  McGEE 


C 


ompanies  with  a  dismal  bottom  line  are  not 
the  only  ones  under  strong  pressure  to 
save  money  these  days.  Regardless  of  its  fi¬ 
nancial  profile,  the  typical  IS  organization  is 
promoting  the  concept  of  “cutting  costs 
without  cutting  corners”  as  critical  to  the 
planning,  design,  implementation,  operation,  manage¬ 
ment  and  evaluation  of  enterprisewide  technology.  As  a 
result,  financial  belt-tightening  has  evolved  into  an  issue 
of  not  only  how  to  save  more  money  but  also  how  to  do 
better  with  less. 

It’s  possible  for  IS  organizations  to  reduce  expendi¬ 
tures  in  dozens  of  ways  without  harming  employee  pro¬ 
ductivity  or  services.  Here  are  some  of  the  cost-saving 
hints  that  Gartner  Group  suggests  to  its  clients: 


notebook  computer  arena,  for  example,  enterprises  get 
the  best  prices  when  they  time  their  purchases  to  corre¬ 
spond  with  Fall  Comdex  and  the  spring  industry  trade 
shows,  such  as  CeBIT,  PC  Expo  and  Spring  Comdex.  At 
these  shows  notebook  manufacturers  typically  make 
price/performance  improvements  to  their  lines. 

Timing  also  applies  to  software  negotiations.  Know¬ 
ing  the  “tricky  quarters”  for  each  supplier  and  negotiat¬ 
ing  at  these  times  or  at  the  vendor’s  fiscal  year  end  im¬ 
proves  the  chances  of  getting  favorable  terms  and 
conditions.  Computer  Associates  International  Inc.  and 
Microsoft  Corp.,  for  instance,  have  the  toughest  time 
reaching  their  revenue  growth  and  profitability  goals  in 
the  first  quarter  of  their  fiscal  years.  Novell  Inc.’s  tough¬ 
est  quarter,  on  the  other  hand,  is  the  fiscal  third  quarter. 


Simplify  transmission  protocols.  Enterprises  can  re¬ 
duce  transmission  costs  by  using  appropriate  communi¬ 
cations  protocols  to  send  information 
over  the  public  network.  For  exam¬ 
ple,  bandwidth-intensive  transmis¬ 
sions — such  as  sending  image  files — 
should  use  JPEG,  the  compression 
standard  established  by  the  Joint  Pho¬ 
tographic  Experts  Group.  Compres¬ 
sion  reduces  file  sizes  up  to  35  per¬ 
cent  and  results  in  a  corresponding 
reduction  of  transmission  time.  Less 
time  means  less  money. 

Ensure  that  telecommuters  are  full-time  telecom¬ 
muters.  The  much-touted  60/40  rule — 60  percent  of  a 
telecommuter’s  time  is  spent  in  the  office,  40  percent  in 
the  home — is  not  fiscally  sound.  The  problem  is  that 
telecommuters  required  to  spend  significant  time  in  the 
office  expect  a  fully  equipped  office  area.  That  expense, 
added  to  an  investment  to  outfit  the  home  office,  quickly 
erases  any  planned  savings  from  telecommuting. 

Plan  equipment  or  software  purchases  carefully.  Tim¬ 
ing  is  critical  in  purchasing  and  generally  yields  addition¬ 
al  discounts.  Gartner  Group  continues  to  see  slight  in¬ 
creases  in  discounts  at  the  end  of  each  month.  The 
discounting  by  suppliers  is  often  even  better  at  the  end  of 
a  sales  quarter.  Traditionally,  suppliers  are  most  aggres¬ 
sive  with  discounts  at  the  end  of  their  fiscal  years.  Other 
events  can  increase  negotiating  leverage,  too.  In  the 


Consider  buying  through  the  secondary  market.  The 

secondary  market  for  used  IT  equipment  is  often  over¬ 
looked.  Enterprises  can  use  the  sec¬ 
ondary  market  to  sell  older  IT  equip¬ 
ment  or  check  the  trade-in  values 
offered  by  a  supplier.  The  secondary 
market  is  also  viable  for  procuring 
entire  systems,  such  as  telephone 
systems  or  add-on  components.  The 
secondary  market  frequently  offers 
good  used  equipment,  complete  with 
guarantees,  for  far  less  than  regular 
retail  channels.  For  example,  in  situ¬ 
ations  where  14-inch  screens  are  ad¬ 
equate,  Gartner  Group  recommends  that  enterprises 
consider  buying  used  14-inch  monitors,  which  are  avail¬ 
able  for  up  to  60  percent  less  than  the  average  cost  of  a 
new  monitor. 

Prenegotiate  trade-in  values.  IT  financial  managers 
and  network  planners  are  challenged  by  the  ever-short- 
er  life  cycles  of  the  equipment  being  installed.  The  ma¬ 
jority  of  equipment  used  in  client/server  applications, 
for  example,  has  a  useful  life  of  three  years  or  less.  If  a 
department  elects  to  purchase  client/server  equip¬ 
ment,  costs  are  often  depreciated  over  a  five-year  peri¬ 
od  by  the  accountants,  even  though  the  department’s 
budgets  may  be  adjusted  to  the  shorter  useful  life. 
When  it  comes  time  to  install  next-generation  prod¬ 
ucts,  the  enterprise  is  faced  with  unamortized  value, 
which  may  inhibit  the  equipment  replacement.  By  ne- 


By  using  frame  relay 
networks,  Gartner  Group 
clients  have  enjoyed  savings 
of  more  than  30  percent  in 
their  leased-line  costs. 
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gotiating  preset  trade-in  allowances  at  purchase  time, 
such  challenges  can  be  overcome. 

Include  a  grandfather  clause  in  contracts.  A  pricing- 
model  change  can  cause  a  standard  contract  item  to  be¬ 
come  an  optional  feature  or  function 
for  an  additional  cost — hitting  an  un¬ 
prepared  enterprise  with  an  expensive 
surprise  when  it  tries  to  upgrade  the 
product.  When  a  system  is  purchased 
with  a  grandfather  clause  pertaining  to 
price/capacity  model,  the  full  capacity 
and  functionality  is  implied.  If  a  feature 
or  function  becomes  optional,  the  en¬ 
terprise  is  not  charged  for  actual  us¬ 
age  levels  when  it  upgrades.  Addition¬ 
ally,  the  enterprise  receives  significant 
discounts  until  the  full  original  feature  or  function  levels 
are  achieved.  This  gives  the  enterprise  the  option  to  se¬ 
lect  either  the  grandfather  or  the  new  pricing  model. 

Include  a  transferability  of  licensing  clause  in 
contracts.  Transferable  licensing  protects  equipment 
residual  values  by  giving  an  enterprise  the  ability  to 
transfer  some  portion  of  its  software  licensing  fees  when 
selling  or  buying  equipment  from  the  secondary  market. 

Stick  with  the  LAN  management  tool  leaders  unless 
a  niche  product’s  payback  is  within  12  months.  LAN 

management  toolsets,  which  were  low-level  utilities  a 
few  years  ago,  are  evolving  into  comprehensive  man¬ 
agement  suites  that  incorporate  a  range  of  functions  for 
local  and  remote  management.  With  this  shift,  IS  orga¬ 
nizations  are  beginning  to  get  the  kind  of  tools  they 
need  to  manage  LAN  environments  properly.  By  the 
end  of  1996,  IS  organizations  should  be  able  to  get  tools 
with  even  more  functionality  as  vendors  in  the  highly 
competitive  LAN  management  market  enhance  their 
products  to  stay  ahead  of  the  market  curve.  But  along 
with  that  competition,  mergers,  buyouts  and  consolida¬ 
tions  will  make  most  of  the  niche  utility  vendors  obso¬ 
lete  in  the  next  couple  of  years.  As  a  result,  if  an  enter¬ 
prise  cannot  afford  to  throw  away  the  niche  product  in  a 
year,  it  shouldn’t  buy  it. 

Don’t  accept  a  software  vendor’s  first  offer.  Because 
of  mergers,  buyouts  and  continuing  pressure  from  Mi¬ 
crosoft,  the  software  market  is  more  competitive  than 
ever.  Push  back  on  terms  and  conditions  offered  by  such 
leaders  as  Symantec  Corp.  and  McAfee  Associates  Inc. 
They  will  deal.  Even  if  one  vendor’s  product  is  favored, 
get  a  bid  from  another  vendor.  If  a  better  deal  is  found,  go 
back  to  the  first  vendor  and  ask  it  to  match  the  bid.  More 
than  likely,  the  vendor  will. 

Establish  clear  and  concise  Internet  goals.  Almost  ev¬ 
ery  enterprise  is  contending  with  the  issue  of  Internet 
access.  An  alarming  number  of  enterprises,  however, 


don’t  know  which  Internet  applications  they  need.  Fre¬ 
quently,  all  the  IS  manager  is  told  is  that  one  of  the  en¬ 
terprise’s  top  executives  has  decreed  that,  “Our  organi¬ 
zation  just  has  to  get  on  the  Net!”  Knowing  which 
applications  the  enterprise  requires  from  the  Internet — 
e-mail,  outbound  access,  inbound  ac¬ 
cess,  electronic  commerce  and  so 
on — will  help  determine  the  amount 
of  access  to  order  and  enable  the  en¬ 
terprise  to  avail  itself  of  other  value- 
added  services,  such  as  security  fire¬ 
walls. 

Standardize  desktop  equipment.  If 

an  enterprise  installs  standard  IT 
products,  it  will  experience  standard 
problems  and  will  thus  be  able  to  use 
standard  (read  “less  expensive”)  solutions.  Through  rig¬ 
orous  standardization  of  their  desktop  systems — includ¬ 
ing  hardware,  user  interfaces,  applications  infrastruc¬ 
tures  and  processes — Gartner  Group  clients  report  a  30 
percent  reduction,  equivalent  to  $2,300  per  user  per 
year,  in  total  cost  of  ownership.  Although  much  of  this 
savings  comes  from  volume  purchases  of  standard  equip¬ 
ment,  the  intangible  or  “soft”  impact  on  end  users  and  IS 
support  staff  delivers  even  greater  benefits  over  the  long 


Cost-Cutting  Blunders 


IS  executives  take  note: 

Even  the  most  simple  cost-cutting  measures 
can  have  enterprisewide  impact 

Too  often,  enterprises  take  a  tactical  approach 
to  saving  money  and  end  up  with  big 
headaches  and  unexpected  expenses  in  the  long 
run.  Below  are  some  common  blunders  that 
enterprises  make  when  trying  to  save  money. 

■  Moving  to  client/server  technology  for 
improved  economics,  not  new  functionality 

■  Reverting  to  traditional  data  center  operations 
and  letting  business  units  develop  what  they 
need  on  their  own 

■  Cutting  back  on  training  and  new  technology 
investment  without  considering  the  effect  on 
networked  computing 

■  Outsourcing  without  maintaining  a  strong 
oversight  group 

■  Outsourcing  without  an  adequate  contract  to 
meet  future  needs  and  without  defined  metrics 
to  measure  results 


Mergers,  buyouts  and 
consolidations  will  make 
most  of  the  niche  utility 
vendors  obsolete  in  the  next 
couple  of  years. 


CIO/FEBRUARY  15,  1996 


23 


term.  These  benefits  include  reduced 
training  time,  increased  flexibility, 
faster  development  cycles,  faster 
problem  resolution  and  improved  re¬ 
liability. 

Buy  automation  products.  IS  organi¬ 
zations  should  invest  in  automation 
tools  or  process  management  prod¬ 
ucts — centralized  backup  and  restore 
processes,  centralized  software  dis¬ 
tribution,  inventory  and  software  me¬ 
tering  packages — whenever  possible. 
Such  tools  simplify  operational  proce¬ 
dures  and  often  pay  for  themselves  in 
one  execution.  For  example,  in  the 
help  desk  arena,  automation  tools 
give  help  desk  analysts  powerful 
tools  for  solving  problems,  increasing 
the  first-call  success  rate,  retaining 
the  knowledge  gained  in  the  organi¬ 
zation  and  leveraging  that  knowl¬ 
edge.  These  tools  also  improve  the 
quality  and  consistency  of  support 
and  help  pinpoint  end-user  training 
requirements. 

Recognize  the  emergence  of  desk¬ 
tops  as  user  interface  servers. 

User  interface  server  technology 
delivers  benefits  in  the  form  of  in¬ 
creased  manageability  and  network 
flexibility.  This  technology  is  partic¬ 
ularly  applicable  for  corporate  back- 
office  environments,  where  users 
need  little  offline  processing  and 
share  most  application  needs.  Gart¬ 
ner  Group  advises  its  clients  that 
limiting  the  role  of  the  desktop  to 
the  user  interface  server  will  be¬ 
come  the  physical  architecture  of 
choice  for  fully  connected  back- 
office  systems  by  2000.  Back-office 
organizations  should  plan  to  migrate 
to  this  technology  through  commer¬ 
cially  available  products  and  through 
adoption  of  these  concepts  in  appli¬ 
cation  designs.  For  many  environ¬ 
ments,  this  will  break  the  cycle 
of  endless  desktop  upgrades  as  the 
only  way  to  deliver  advanced  func¬ 
tionality  to  end  users. 


Acknowledge  frame  relay  trans¬ 
port’s  affinities  to  SNA.  Widespread 
use  of  frame  relay  networks  by  IBM 
customers  has  already  begun — for 
good  economic  reasons.  Introducing 
a  frame  relay  “cloud”  in  the  middle  of 
a  Systems  Network  Architecture 
(SNA)  backbone  allows  mesh  con¬ 
nectivity  through  logical  pipes,  such 
as  virtual  circuits,  rather  than  solely 
through  physical  devices,  such  as 
Synchronous  Data  Link  Control 
(SDLC)  circuits.  Saving  ports  on  the 
communications  controller  enables 
an  enterprise  to  increase  the  speed 
of  the  access  line  while  ducking  an 


By  leveraging  metering 
products,  enterprises  with 
1,000  to  3,500  users  save 
$500,000  to  $1.2  million 
annually  in  desktop 
software  license  fees. 


expensive  3745  front-end  processor 
upgrade.  The  associated  costs  for  the 
leased  lines  typically  drop,  too.  For 
instance,  by  using  frame  relay  net¬ 
works,  Gartner  Group  clients  have 
enjoyed  savings  of  more  than  30  per¬ 
cent  in  their  leased-line  costs.  In 
many  instances,  enterprises  find  that 
frame  relay  can  be  run  on  much  of 
their  equipment  with  only  software 
upgrades.  Because  of  frame  relay’s 
robust  support  of  multiple  protocols 
and  its  future  as  a  key  feeder  tech¬ 
nology  to  asynchronous  transfer 
mode,  adopting  the  technology  is  al¬ 
so  a  savvy  strategic  move. 

Install  a  software  metering  package 
to  reduce  license  fees.  Asset  and 
network  managers  can  reduce  soft¬ 
ware  license  fees  and  support  costs  by 
using  a  server-based  software  meter¬ 


ing  package  to  measure  usage  levels 
on  distributed  client/server  networks. 
In  addition,  metering  plays  a  comple¬ 
mentary  role  in  security,  distribution 
and  inventory  control  and  can  be  used 
to  enforce  limited-use  and  site  licens¬ 
es.  By  leveraging  metering  products, 
Gartner  Group  research  shows  that 
enterprises  with  1,000  to  3,500  users 
save  $500,000  to  $1.2  million  annually 
in  desktop  software  license  fees. 

Aggregate  network  services  and 
hardware  requirements  across  the 
enterprise.  Given  today’s  height¬ 
ened  network  competition  in  the 
face  of  forthcoming  deregulation  and 
the  maturation  of  network  out¬ 
sourcers,  it  is  astounding  how  many 
enterprises  do  not  have  a  consolidat¬ 
ed  view  of  their  network  services 
and  hardware  requirements.  Ser¬ 
vices  and  equipment  acquisitions  are 
still  being  negotiated  and  contracted 
for  by  separate  departments  and 
lines  of  business.  Enterprises  that 
do  not  effectively  identify  and  aggre¬ 
gate  their  business  units’  network¬ 
ing  services  and  equipment  require¬ 
ments  will  miss  the  opportunity  to 
save  up  to  40  percent  on  the  deal, 
equivalent  to  millions  of  dollars  for  a 
large  enterprise. 

As  these  points  show,  whether  the 
focus  is  hardware,  software  or  per¬ 
sonnel  issues,  opportunities  exist 
for  even  financially  healthy  enter¬ 
prises  to  reduce  spending.  But  to 
succeed,  an  enterprise  must  have 
established  the  most  critical  aspect 
of  any  money-saving  strategy:  an  ef¬ 
fective  structure  for  implementing 
cost-cutting  measures.  This  frame¬ 
work  must  address  such  issues  as 
project  prioritization  and  selection, 
resource  planning,  risk  assessment 
and  project  management.  Not  only 
will  the  framework  help  the  enter¬ 
prise  devise  an  orderly  project  prior¬ 
itization  strategy,  it  will  lay  the 
groundwork  for  a  well-run,  cost-ef¬ 
fective  IT  environment.  EE1 


Jerry  Cooperman  and  Ken  McGee  are 
vice  presidents  and  network  business 
management  research  directors  at 
Gartner  Group  Inc.  in  Stamford,  Conn. 
They  can  be  reached  at  203  316-1111. 


EDITOR’S  NOTE:  With  this  look  at  IS  cost  containment,  we  continue  a  series  of 
briefings  authored  by  Gartner  Group  on  what  CIOs  should  know  and  do  about 
assorted  technology  developments.  We  look  forward  to  hearing  what  you  think 
about  this  new  column.  Please  contact  CIO  Editor  Abbie  Lundberg  at  508  935- 
4731  or  lundbergG  cio.com. 
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G  (hint) 

© 


replacement  for  the  person 


who  didn't? 


you’ve  asked  for  a  more  tf f 1 cl ent 

way  to  send  and  retrieve  information 
between  remote  employees  and  the  home  office. 
468  painstaking  days  later,  you're 

proudly  presented  with  a  plan  that  will 

connect  you  with  25  of  your  people,  the 
problem  is,  you  have  a  total  of  1,235  field 
reps  worl dwi de.  in  the  next  few  moments 

do  you:  suggest  that  someone  look 

into  RemoteWare 
or  suggest  a 


You’ve  made  a  wise 
decision.  By  selecting  "a)” 
as  your  answer,  you’ve  chosen 
the  world’s  leading  remote 
computing  system.  RemoteWare® 
provides  the  foundation 
that  enables  thousands 
of  remote  and  mobile  computer 
users  to  communicate  with  the 
office  and  each  other, 
faster  and  more  efficiently. 

It  even  makes  internet 
communications  more  productive, 
secure  and  adaptable  to 
your  company’s  needs. 
More  than  1,000  organizations 
have  discovered  that  there’s 
a  whole  world  out  there. 
Call  us  at  1.800.322.3366 
ext. 2451.  Use  it.  ■ 

A 


jREMDTEWARE; 


©  0©0.©00.©©0© 

■  l-.Up://*™!!. xceHenet.com 


What  makes  us  such  a  popular  destination? 

Well,  unlike  the  average  PC  company,  Dell  specializes  in 


doing  business  with  large  organizations.  Which  means  we  take  a 


SIX  OF  THE 


EIGHT 


different  approach  to  helping  you  manage  Information  Technology. 

To  begin  with,  we  custom-build  our  PCs  in  ISO  9002  certified 
facilities.  Then  we  certify  them  for  most  major  network  operating 
systems.  And  to  help  you  manage  the  whole  process,  we  have 


Prices  listed  are  non-discountable  promotional  pricing  only.  Prices  and  specifications  valid  in  the  U  S  only  and 
subject  to  change  without  notice.  tFor  a  complete  copy  of  our  Guarantees  or  Limited  Warranties,  please  write  Dell  USA 
L  P.  2214  W.  Braker  Lane,  Building  3,  Austin,  TX  78758.  The  Intel  Inside  logo  and  Pentium  are  registered  trademarks  of 
Intel  Corporation.  Microsoft,  Windows  and  the  Windows  logo  are  registered  trademarks  of  Microsoft  Corporation  Dell 
dislaims  proprietary  interest  in  the  marks  and  names  of  others.  ©1996  Dell  Computer  Corporation.  All  rights  reserved 


Microsoft 


Windows*95 


I 

I 


local  account  executives  and  system  engineers  across  the  country 
who  can  service  all  your  needs. 

We  can  even  lower  the  lifetime  costs  of  owning  a  PC.  So  call 
us;  we  have  a  model  that  can  show  you  how  much  your  company 
can  save  with  Dell  and  OptiPlex  "  PCs. 

Approximately  how  much  are  we  talking  about? 

We'll  put  it  this  way:  you  may  never  fly  coach  again. 


AIRLINES  ARENTTHE  ONLY  ONES  TAKING  OFF  WITH  DELL. 

•  5  of  the  6  largest  automobile  manufacturers 
buy  from  Dell. 

•  4  of  the  5  largest  mutual  insurance  companies 
buy  from  Dell. 

•  5  of  the  Big  Six  accounting  firms  buy  from  Dell. 

•  In  fact,  92%  of  all  Dell  systems  are  sold  to 
businesses  and  government  agencies. 


MU 

(800)879-0814 

http://www.us.dell.com/ 

Keycode  #13016 


DELL  OPTIPLEX  G  575L+ 

75MHz  PENTIUM  PROCESSOR 

•  16MB  EDO  RAM/850MB  HDD 

•  14XE  Monitor  (13.19  v.i.s.,  .28,  Nl) 
integrated  3Com  EtherLink  III 

•  3  Year  Warranty' 

$1799 

Pioduct  Code  *300850 

I 


DELL  OPTIPLEX  G  5100L+ 

100MHz  PENTIUM  PROCESSOR 

♦  16MB  EDO  RAM/850MB  HDD 

*  14XE  Monitor  (13.1 9"  v.i.s.,  .28,  Nl) 

•  Integrated  3Com  EtherLink  IN 

•  3  Year  Warranty' 

$1999 

Product  Code  #300851 


DELL  OPTIPLEX  GX  5133MT 

133MHz  PENTIUM  PROCESSOR 

•  16MB  EDO  RAM/1.6GB  HDD 

•  17LS  Monitor  (15.75“  v.i.s.,  .26,  Nl) 

•  Integrated  3Com  EtherLink  III 

•  Integrated  Audio 

•  3  Year  Warranty' 

$2999 

Product  Code  #300853 


DELL  OPTIPLEX  GX  5166M 

166MHz  PENTIUM  PROCESSOR 

•  32MB  EDO  RAM/1.6GB  HDD 

•  17HS  Monitor  (15.75"  v.i.s.,  .26,  Nl) 

•  Integrated  3Com  EtherLink  III 

•  Integrated  Audio 

•  3  Year  Warranty' 

$3999 

Product  Code  #300874 


EXECUTIVE  COMPENSATION 


The  highest-paid  IS  executives  have  the  word  “chief”  in  their  titles, 
work  for  large  companies  and  are  willing  to  move,  according  to 
CIO’s  first  executive  compensation  survey.  Perhaps  not  surprisingly, 

gender  and  age  are  still  factors. 

Full  Market 

VALUE 


BY  E.B.  BAATZ 


OU  WORK  HARD  FOR  YOUR  MONEY.  But 

even  a  newly  minted  college  graduate 
soon  discovers  that  hard  work  rarely 
makes  the  difference  between  the 
highest  paid  and  the  lowest  paid, 
particularly  when  the  jobs  are  execu¬ 
tive  information  technology  positions. 

What  matters  most?  Position,  po¬ 
sition,  position.  Indeed,  according 
to  CIO’s  executive  compensation 
survey  of  more  than  1,000  readers, 
conducted  between  September  and 
October  1995,  people  with  the  title  of 
chief  information  officer  earn  17  per¬ 
cent  more  on  average  than  vice  presidents 
of  information  systems,  60  percent  more  than 
chief  technology  officers  and  a  whopping  91  per¬ 
cent  more  than  directors  or  managers  of  IS. 

One  reason  CIOs  do  so  well,  of  course,  is  the 
fact  that  millionaire  salaries  are  not  out  of  the 
question  for  corner-office  execs  at  big  companies. 
On  average,  chief  information  officers  pull  down 
salaries  and  bonuses  of  only  $146,900  per  annum, 
but  the  highest-paid  CIO  of  the  136  surveyed 
makes  nearly  $1.7  million.  (Unfortunately,  this  per¬ 
son  was  so  busy  that  he  did  not  turn  in  his  survey 
response  in  time  to  be  included  in  the  official  tabu¬ 
lations.  Otherwise,  the  “average”  of  $146,900 
would  have  been  significantly  higher.) 

The  next  highest-paid  CIO  who  answered  the 


survey — and  was  included  in  the  tabulations — 
makes  $850,000,  with  a  substantial  portion  of  his 
compensation,  75  percent,  received  in  the  form  of 
a  bonus.  And  like  most  others  in  the  richest 
ranks,  the  highest-compensated  execu¬ 
tive  works  for  a  big  company  (more 
than  $1  billion  in  revenues),  over¬ 
sees  a  healthy  budget  (more  than 
$100  million)  and  supervises  lots  of 
employees  (more  than  500).  After 
the  title,  it’s  size,  size,  size  that  de¬ 
termines  the  biggest  salaries. 

But  the  “chief”  title  doesn’t  always 
guarantee  the  biggest  paycheck.  The 
average  chief  technology  officer  (a  title 
that  accounted  for  less  than  2  percent  of  the 
entire  sample  of  survey  respondents)  makes  just 
$92,100.  And  the  highest-paid  CTO  rakes  in  a  rela¬ 
tively  modest  $185,000  per  annum.  Interestingly, 
CTOs  said  their  most  important  job  functions  are 
adding  value  by  leveraging  IT  and  aligning  IS  with 
business  goals — the  same  as  the  top  two  job  func¬ 
tions  checked  off  by  CIOs. 

Compared  with  CTOs,  vice  presidents  of  IS  fare 
much  better.  Their  average  annual  compensation, 
based  on  a  response  of  215  vice  presidents,  is 
$125,800.  The  highest-paid  vice  president  sur¬ 
veyed  makes  a  healthy  $650,000  working  for  a 
midsize  ($101  million  to  $500  million  in  revenues) 
financial  services  company.  The  next  highest-paid 
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vice  president  earns  $600,000  for  a  billion-dollar  high- 
tech  manufacturing  company. 

Waiting  in  the  salary  wings,  directors  and  managers  of 
IS  make  considerably  less  than  their  full-fledged  execu¬ 
tive  counterparts.  According  to  the  survey  of  473  direc¬ 
tors  and  managers,  annual  compensation  for  this  group 
averages  $77,000. 

COMPANY  SIZE  MAKES  ALL  THE  DIFFERENCE  in  the 

world  for  director  and  manager  salaries  as  well. 
About  13  percent  of  the  directors  and  managers  sur¬ 
veyed  work  for  companies  with  revenues  of  less  than 
$25  million  and  make  an  average  of  $57,100.  Companies 
with  more  than  $1  billion  in  revenues  pay  an  average  of 
$97,600,  or  71  percent  more.  The  highest-paid  IS  man¬ 
ager  makes  a  wallet-warming  $210,000  per  annum. 

Finally,  to  wrap  up  all  the  titles  in  the  CIO  survey,  vice 
presidents,  directors  and  managers  of  networking  and 
communications  receive  an  average  $73,500  in  compen¬ 
sation,  with  the  highest-paid  networking  executive  earn¬ 
ing  $210,000.  This  was  the  only  job  category  where  the 
majority  of  respondents  failed  to  indicate  that  aligning  IS 
with  corporate  goals  was  a  number-one  priority.  Instead, 
the  60  networking  managers  surveyed  were  more  likely 

to  identify  their  most  important 
roles  as  adding  value  by  leverag¬ 
ing  IT,  enabling  speed  and  change, 
connecting  to  customers  and  sup¬ 
pliers,  and  creating  an  information 
and  communications  architecture. 

It’s  probably  no  surprise  that 
the  gender  gap  persists  in  the  in¬ 
formation  systems  upper  ranks. 
But  what  a  gap:  One  hundred 
women  answered  the  survey;  with 
an  average  salary  of  only  $79,300 
(it  is  $99,900  for  men),  executive 
women  in  IS  make  79  cents  for  ev¬ 
ery  dollar  that  a  man  pulls  down. 

The  highest-paid  woman  in  the 
CIO  survey  makes  merely 
$315,000,  with  50  percent  of 
that  in  the  form  of  a  bonus.  She 
has  more  education  than  the 
highest-paid  male  CIO,  she  su¬ 
pervises  more  people,  and  she  is 
12  years  older,  too.  But  her  title 
remains  vice  president,  not  CIO. 

Perhaps  women  who  want  to 
make  more  money  should  consid¬ 
er  carefully  the  industry  they 
choose  to  enter.  Women  who  work 
in  IS  for  high-tech  manufacturers, 
computer  services  and  software  companies,  and  systems 
integrators  and  value-added  resellers  actually  make  as 
much  as  or  more  than  men. 

Indeed,  high-tech  manufacturing,  communications 
services  and  value-added  resellers,  distributors  and  sys- 


GO  HIGH-TECH, 

young  man.  High- 
tech  manufacturing 
pays  the  best 
average  salaries 
($124,200  per 
annum)  and  the 
highest  bonuses 
(26.6  percent  of 
base  pay)  of  any 
industry  sector. 
Communications 
services  as  well  as 
systems  integrators, 
value-added  resellers 
and  distributors  also 
pay  fairly  high 
average  salaries. 


EXPERIENCE  PAYS,  UP  TO  A  POINT 


Percentage  of  Respondents/Average  Salary 


Years  of  Experience 

■  10  OR  FEWER  YEARS  ■  21  TO  30  YEARS 

■  11  TO  20  YEARS  ■  MORE  THAN  30  YEARS 


THE  BIGGER  THE  BUDGET,  THE  BIGGER  THE  SALARY 


Size  of  Budget  Average  Salary 


LESS  THAN 
$500,000 


$500,000  TO 
$999,999 


$1  MILLION  TO 
$2.9  MILLION 


$3  MILLION  TO 
$4.9  MILLION 


$5  MILLION  TO 
$9.9  MILLION 


$10  MILLION  TO 
$49.9  MILLION 


$50  MILLION  TO 
$99.9  MILLION 


$163, 4uC 


MORE  THAN 
$100  MILLION 


$252,700 
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UNDER  55?  PAY  WILL  GROW  AS  YOU  AGE 


Percentage  of  Respondents/Average  Salary 


Age  of  Respondents 


UNDER  35  YEARS  OLD 

35  TO  40  YEARS  OLD 

41  TO  45  YEARS  OLD 


46  TO  50  YEARS  OLD 

51  TO  55  YEARS  OLD 

OVER  55  YEARS  OLD 


THE  GENDER  GAP  PERSISTS 


Average  Salaries  for  |  MEN  |  WOMEN 


VP  OF  IS 


■  $125,000 

■  $133,200 


DIRECTOR  OR 
MANAGER  OF  IS 


|  $78,400 
$64,000 


VP  OR  DIRECTOR  OF 
COMMUNICATIONS 


OTHER  IS 
EXECUTIVE  TITLES 


$74,100 

$67,100 


$76,000 

$80,400 


terns  integrators  are  among  the  most  profitable  indus¬ 
tries  for  IS  executives  of  any  gender.  High-tech  manu¬ 
facturing  IS  execs  make  an  average  of  $124,200,  or  83 
percent  more  than  CIOs  and  IS  managers  in  the  govern¬ 
ment,  the  lowest-paid  sector  of  the  economy. 

More  than  16  percent  of  the  women  surveyed  work  in 
government  jobs  versus  11  percent  of  the  men  polled. 
Government  IS  executives  make  the  least  money  of 
those  surveyed,  regardless  of  gender.  So  the  gender  gap 
is  partially  explained  by  the  industry  gap.  Still,  the 
$66,800  earned  by  women  in  government  jobs  is  nearly 
2  percent  less  than  the  average  $68,000  earned  by  men. 

IN  ADDITION  TO  THE  GENDER  GAP,  there  seems  to  be  an 
age  gap  as  well.  IS  executives  can  expect  their  annual 
compensation  to  grow  as  they  age — until  the  age  of 
55.  From  an  average  salary  of  $121,300  for  IS  executives 
and  managers  51  to  55  years  old,  average  compensation 
drops  12  percent  to  $107,200  for  IS  managers  over  55. 
However,  14  IS  executives  over  the  age  of  60  say  they 
are  doing  OK,  making  an  average  $137,100  per  annum. 

The  ability  to  garner  that  next  promotion  and  the  will¬ 
ingness  to  change  jobs  remain  important  compensation 
drivers.  One-third  of  the  executives  in  the  survey  said 
they  have  changed  jobs  or  been  promoted  in  the  past 
two  years.  These  movers  and  shakers  are  paid  better  as 
a  result,  too.  On  average,  their  paychecks  are  15  percent 
fatter  than  those  of  executives  who  have  not  changed  jobs. 

By  the  way,  in  line  with  popular  perception,  CIOs 
were  more  likely  than  other  IS  executives  to  have 
changed  jobs  or  been  promoted 
in  the  past  two  years  (48  percent 
of  CIOs  surveyed  have  changed 
jobs).  These  mobile  CIOs  have 
negotiated  an  average  compen¬ 
sation  package  of  $157,000,  com¬ 
pared  with  $137,700  for  execu¬ 
tives  who  have  not  changed  jobs. 

Only  36  percent  of  vice  presi¬ 
dents  and  26  percent  of  directors 
and  managers  have  changed  jobs 
or  been  promoted,  and  their  rela¬ 
tive  lack  of  mobility  results  in  a 
far  less  significant  salary  differ¬ 
ential  between  the  mobile  and 
the  stable. 

You  can’t  change  your  gender, 
your  age  or  maybe  even  your 
propensity  to  move  around. 

Luckily  for  IS  executives,  the 
three  most  logical  compensation 
parameters  remain:  How  big  a 
budget  do  you  oversee?  How 
many  people  do  you  oversee? 

For  what  size  company  or  orga¬ 
nization  do  you  work?  The  big¬ 
ger  those  numbers,  the  bigger 
the  paycheck. 


THE  BEST  PLACE 

to  work,  in 
terms  of  IS 
salary,  is  New 
York,  where  IS 
executives  make 
an  average  of 
$141,800  and 
CIOs  pull  down 
an  average  of 
$209,400.  But 
CIOs  in  Houston 

l 

and  San  Francis¬ 
co  make  more 
money,  35  per¬ 
cent  and  7  per¬ 
cent  more, 
respectively. 
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CHIEF  INFORMATION  OFFICER  PROFILE 


Average  salary:  $146,900 


WHAT  DETERMINES  SALARY 

AVERAGE  SALARY 

HIGH  SALARY 

%  INCREASE* 

NUMBER  OF  EMPLOYEES  SUPERVISED 

1-5 

$75,700 

$150,000 

10.0 

6-10 

92,500 

130,000 

58.5 

11-20 

125,200 

260,000 

13.8 

21-50 

114,400 

215,000 

9.1 

More  than  50 

188,300 

850,000 

15.0 

GENDER 

Male 

$150,900 

$850,000 

15.0 

Female 

103,600 

170,000 

11.2 

COMPANY  SIZE 

Less  than  $25  million 

$107,600 

$200,000 

8.5 

$25  million  -  $50  million 

98,100 

153,000 

8.7 

$51  million  -  $100  million 

122,200 

226,000 

10.2 

$101  million  -  $500  million 

127,700 

260,000 

14.0 

$501  million  -  $1  billion 

173,500 

300,000 

19.8 

More  than  $1  billion 

237,500 

850,000 

15.2 

EDUCATION 

No  college  degree 

$143,500 

$325,000 

30.2 

Undergraduate  degree 

148,900 

440,000 

15.2 

MBA 

143,700 

850,000 

12.1 

PhD 

125,700 

224,000 

8.7 

MOBILITY** 

Have  changed  jobs 

$157,000 

$525,000 

20.6 

Have  not  changed  jobs 

137,700 

850,000 

8.9 

MOST  IMPORTANT  JOB  FUNCTION 


Align  IS  with  corporate  goals 

$159,100 

$850,000 

13.6 

Add  value  by  leveraging  IT 

166,200 

440,000 

14.3 

Enable  change  and  speed 

149,400 

292,000 

32.7 

*Self-reported  average  annual  increase  in  salary  over  the  past  two  years 
**Mobile  executives  are  those  who  indicated  they  have  changed  jobs  or  been  promoted  over  the  past  two  years. 


SALARY  PERCENTILES 


Percentage  of  CIOs  Who  Made 
the  Following  Salaries 


$50,999 
OR  LESS 


$51,000  TO 
$75,999 


$76,000  TO 
$100,999 


r34% 

1 

F  RECEIVED 

I  NO  BONUS 

66%  1 

RECEIVED 

L 

BONUS  I 

L 

A 

O  00/  received  an  11%  to  25%  bonus  on 
vO  /O  AN  AVERAGE  SALARY  OF  $162,500 


$101,000  TO 
$150,999 


*>(*0/  RECEIVED  A  26%  TO  50%  BONUS  ON 
fcO/0  AN  AVERAGE  SALARY  OF  $195,900 


MORE  THAN 
$151,000 


4  00/  RECEIVED  MORE  THAN  A  50%  BONUS  ON 
/O  AN  AVERAGE  SALARY  OF  $313,500 


ONE  HUNDRED 

thirty-six  men 
and  women  in  the 
survey  of  1,000 
executives  hold 
the  title  of  CIO. 
These  indi¬ 
viduals  made 
the  biggest 
salaries  and 
received  the 
largest  bonuses 
of  everyone  in 
the  survey  pool. 


CIO  FACT:  On  av¬ 
erage,  CIOs  in 
Houston  make 
twice  as  much 
as  CIOs  in 
Boston. 
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VICE  PRESIDENT  OF  INFORMATION  SYSTEMS  PROFILE 

Average  salary:  $125,800 

WHAT  DETERMINES  SALARY  AVERAGE  SALARY 

HIGH  SALARY 

%  INCREASE* 

NUMBER  OF  EMPLOYEES  SUPERVISED 

I- 5  $72,000 

6-10  94,500 

II- 20  109,700 

21-50  107,400 

More  than  50  175,500 

$125,000 

205,000 

250,000 

183,000 

600,000 

7.8 

9.0 

13.7 

9.8 

13.4 

THE  HIGHEST-PAID 

male  vice 

president  of  IS 

made  $650,000 

GENDER 

in  salary  and 

Male 

Female 

$125,000 

133,200 

$650,000 

315,000 

10.6 

16.9 

bonuses  last  year; 

the  top-paid 

COMPANY  SIZE 

female  vice 

Less  than  $25  million 
$25  million  -  $50  million 
$51  million  -  $100  million 
$101  million  -  $500  million 
$501  million  -  $1  billion 

More  than  $1  billion 

$70,100 

78,400 

109.300 

129.300 
121,100 
175,700 

$112,000 

120,000 

250,000 

650,000 

262,000 

600,000 

10.0 

11.0 

11.5 

11.9 

11.9 

11.9 

president  made 

$315,000.  But 

because  a  greater 

share  of  women 

EDUCATION 

than  men  made 

No  college  degree 

Undergraduate  degree 

MBA 

PhD 

$118,700 

111,300 

152,100 

122,900 

$288,000 

262,000 

650,000 

600,000 

9.2 

10.5 

12.1 

14.9 

more  than 

$100,000,  the 

average  female's 

salats  stood  at 

MOBILITY** 

OUIUI  Jr  ulUUU  til 

S133  200  6  6 

Have  changed  jobs 

Have  not  changed  jobs 

$131,400 

122,600 

$650,000 

600,000 

13.7 

9.4 

'Si(P  A  j  Ai  Wwy 

percent  higher 

MOST  IMPORTANT  JOB  FUNCTION 

than  the  average 

Align  IS  with  corporate  goals 

Add  value  by  leveraging  IT 

Make  IS  cross-functional 

$118,000 

139,700 

123,300 

$400,000 

317,000 

250,000 

12.0 

11.7 

6.3 

male’s  salary 

of  $125,000. 

*Self-reported  average  annual  increase  in  salary  over  the  past  two  years 
**Mobile  executives  are  those  who  indicated  they  have  changed  jobs  or  been  promoted  over  the  past  two  years. 


I 


SALARY  PERCENTILES  J  BONUS 


Percentage  of  VPs  Who  Made 
the  Following  Salaries 


$50,999  OR 
LESS 


$51,000  to  i  70/ 

$75,999  ±1/0 


$76,000  TO 
$100,999 


$101,000  TO 
$150,999 


MORE  THAN 
$151,000 


21% 


^("0/  RECEIVED  A  6%  TO  10%  BONUS  ON 

Zj/O  an  average  salary  of  $122,900 

*7  00/  received  an  11%  to  25%  bonus  on 
0*3  /O  AN  AVERAGE  SALARY  OF  $129,400 

000/  received  a  26%  to  50%  bonus  on 
<5<J/0  AN  AVERAGE  SALARY  OF  $178,400 


VP  FACT:  VPs  of  IS 
who  have  MBAs 
garner  a  37  percent 
salary  premium. 
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The  rush  to  do  business  on 
the  Internet  is  on.  The  question 
is,  what  will  ultimately  separate 
the  winners  from  the  losers? 

A  deciding  factor  will  be  your 
alliance  with  strategic  network 
partners.  Alliances  that  can  help 
you  capitalize  on  all  the  power 


the  Internet  has  to  offer.  And 
when  it  comes  to  the  Internet, 
there  is  no  better  partner  than 
the  people  of  Cisco  Systems. 

We  didn’t  just  arrive  on  the 
information  highway  yesterday. 
In  fact,  we’re  one  of  the  pioneers 
who  helped  create  the  Internet. 


Almost  every  message  that 
travels  over  the  Internet  moves 
through  Cisco  equipment.  And 
our  Cisco  IOS  software  is  the 
core  technology  that  empowers 
different  hardware  devices  on 
the  Internet  to  communicate  with 
each  other  regardless  of  their 


The 


Information  Highway 


Is  Paved  With 


Rhetoric,  Metaphors, 


And  The  Scar  Tissue 


Of  Misinformed 


Executives. 


make  or  brand  name,  ensuring 
smooth,  secure  communications 
around  the  corner  or  the  globe. 

All  of  this  makes  us  uniquely 
able  to  help  you  build  the  type 
of  infrastructure  your  company 
needs  to  employ  the  Internet  for 
marketing,  customer  support  and 

From  outside  the  United  States,  phone 


most  importantly,  more  sales. 

The  metaphors,  rhetoric  and 
promises  will  only  carry  you  so 
far.  In  the  end,  experience  and 
expertise  will  surely  take  you 
much  farther  down  the  road. 

So  visit  us  on  the  Web  at 
www.cisco.com.  Or  give  us  a 


call  at  1-800-859-2726,  ext.  159. 
We  know  how  to  make  sure  that 
your  trip 
on  the 
Internet  is 
a  safe  and 
profitable 
journey. 


■Mill! 

HR 

ciscoSystems 

THE  NETWORK  WORKS. 
NO  EXCUSES™ 


Cisco  USA  408  526  7209,  Cisco  Europe  32  2  778  4242  or  Cisco  Australia  61  2  9935  4107. 


DIRECTOR  OR  MANAGER  OF  INFORMATION  SYSTEMS  PROFILE 


Average  salary:  $77, 


WHAT  DETERMINES  SALARY 

AVERAGE  SALARY 

HIGH  SALARY 

%  INCREASE 

NUMBER  OF  EMPLOYEES  SUPERVISED 

1-5 

$62,900 

$140,000 

9.9 

6-10 

71,600 

144,000 

10.0 

11-20 

78,000 

180,000 

9.4 

21-50 

86,300 

156,000 

8.9 

More  than  50 

108,300 

300,000 

8.7 

GENDER 

Male 

$78,400 

$300,000 

9.6 

Female 

64,000 

115,000 

10.1 

COMPANY  SIZE 

Less  than  $25  million 

$58,300 

$105,000 

13.9 

$25  million  -  $50  million 

68,900 

145,000 

10.4 

$51  million  -  $100  million 

70,200 

115,000 

8.8 

$101  million  -  $500  million 

81,500 

156,000 

8.4 

$501  million  -  $1  billion 

86,400 

135,000 

11.1 

More  than  $1  billion 

96,600 

300,000 

8.8 

EDUCATION 

No  college  degree 

$69,900 

$150,000 

10.9 

Undergraduate  degree 

72,300 

156,000 

10.1 

MBA 

86,800 

198,000 

10.0 

PhD 

98,200 

300,000 

6.0 

MOBILITY** 

Have  changed  jobs 

$77,900 

$160,000 

14.5 

Have  not  changed  jobs 

76,700 

300,000 

7.9 

MOST  IMPORTANT  JOB  FUNCTION 

Add  value  by  leveraging  IT 

$87,500 

$300,000 

10.6 

Create  IS  architecture 

78,500 

125,000 

9.3 

Update  obsolete  systems 

65,000 

95,000 

10.0 

*Self-reported  average  annual  increase  in  salary  over  the  past  two  years 

**Mobile  executives  are  those  who  indicate  they  have  changed  jobs  or  been  promoted  over  the  past  two  years. 


SALARY  PERCENTILES 


BONUS 


Percentage  of  Directors  or  Managers 
Who  Made  the  Following  Salaries 

$50,999  OR 
LESS 

$51,000  TO 
$75,999  ■ 


$76,000  TO 
$100,999 


RECEIVED  A  1%  TO  5%  BONUS  ON 
/O  AN  AVERAGE  SALARY  OF  $72,300 


$101,000  TO 
$150,999 


0  00/  RECEIVED  A  6%  TO  10%  BONUS  ON 
/O  AN  AVERAGE  SALARY  OF  $78,000 


MORE  THAN  j  1  0/ 
$151,000  I  1/0 


000/  RECEIVED  AN  11%  TO  25%  BONUS  ON 
<3*3  /O  AN  AVERAGE  SALARY  OF  $103,900 


NEARLY  ONE-THIRD 

of  IS  directors 
and  managers  are 
affiliated  with 
divisional  or  line 
units,  whereas 
only  17  percent 
of  vice  presidents 
report  outside 
corporate 
headquarters. 
Average  salaries 
do  not  suffer 
for  divisional  IS 
directors,  who 
make  $83,000 — 
nearly  $7,000 
more  than  the 
$76,100  earned 
by  corporate 
IS  directors. 


DIRECTOR  FACT: 

Corporate  IS  direc¬ 
tors  in  health  care 
make  an  average 
$66,500,  but  divi¬ 
sional  directors 

l 

make  $124,900. 
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Ask  an  MVS  software  vendor 
for  use-based  upgrade  fees 
and  this  is  what  you  usually  get. . . 


Now  there’s  a  way  to  get  results! 


If  your  usage  isn’t  going  to  change,  why  should  you  have  to 
pay  an  upgrade  license  fee  just  because  you’re  upgrading  or 
consolidating  CPUs?  “Gee,  we’d  love  to  give  you  a  fairer  deal,” 
says  the  vendor,  “but  no  one  can  measure  your  usage  of  our 
product.  We’ve  got  to  base  our  fee  on  your  new  MIPS  or  model 
group,  same  as  usual.” 

Not  anymore.  Now,  finally,  you  have  a  convenient, 
simple  way  to  record  and  measure  usage  data  so  you  can 
negotiate  fairer  upgrade  fees— and  save  money— without 
making  any  changes  to  the  vendor’s  product.  It’s  called 
LicensePower. 


With  LicensePower,  license  upgrade  fees  can  be 
based  on  use  data.  Now  you  can  negotiate  a  fee  that’s  propor¬ 
tional  to  your  increase  in  actual  use.  You  can  give  the  vendor 
your  use  data  from  before  and  after  the  upgrade,  and  pay  only 
for  the  amount  of  the  change  in  your  usage— not  for  the  change 
in  your  CPU! 

After  all,  you  wouldn’t  buy  six  eggs  and  pay  for  a 
dozen — would  you? 

For  more  information  about  LicensePower,  call  Isogon 
Corporation  today  at  (212)  376-3200  or  (800)  568-8828. 


©ISOGOIM 

The  enterprise  systems  asset  management  company 


HOW  I.S.  EXECUTIVES'  FUNCTIONAL  CONCERNS  AFFECT  COMPENSATION 


NUMBER  OF 

%  SALARY 

AVERAGE 

HIGH 

PERCENTAGE 

RANK/MOST  IMPORTANT  FUNCTION 

RESPONDENTS 

PREMIUM* 

SALARY 

SALARY 

INCREASE** 

1.  Add  value  by  leveraging  IT 

163 

19.2 

$116,700 

$440,000 

11.4 

2.  Enable  change  and  speed 

72 

14.5 

112,100 

600,000 

15.5 

3.  Align  IS  with  corporate  goals 

220 

10.9 

108,600 

850,000 

11.1 

4.  Create  an  IS  architecture 

50 

-8.7 

89,400 

260,000 

9.8 

5.  Make  IS  cross-functional 

81 

-8.9 

89,200 

250,000 

8.9 

6.  Do  business  reengineering 

43 

-11.1 

87,000 

188,000 

9.7 

7.  Connect  to  customers,  suppliers 

31 

-14.8 

83,400 

205,000 

6.3 

8.  Improve  product  development 

33 

-17.0 

81,300 

200,000 

13.3 

9.  Update  obsolete  systems 

56 

-17.0 

81,300 

200,000 

9.1 

10.  Organize  and  utilize  data 

51 

-17.6 

80,700 

650,000 

9.2 

11.  Improve  IS  human  resources 

6 

•26.1 

72,300 

115,000 

8.0 

*  Percentage  that  average  salary  by  function  is  above  (or  below)  the  overall  average  salary  for  all  functions  combined 
**Self-reported  average  annual  increase  in  salary  over  the  past  two  years 
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HOW  INDUSTRIES  STACK  UP  IN  THE  I.S.  EXECUTIVE  COMPENSATION  GAME 


RANK/INDUSTRY 

NUMBER  OF 
RESPONDENTS 

AVERAGE 

SALARY 

HIGH 

SALARY 

% 

INCREASE* 

%  SHARE 
W/BONUS 

SIZE 

BONUS** 

1.  High-tech  manufacturing 

46 

$124,200 

$600,000 

12.0 

67 

26.6 

2.  Communications  services 

39 

115,800 

850,000 

12.4 

59 

21.8 

3.  VAR,  VAD,  systems  integration 

16 

112,700 

250,000 

12.2 

69 

15.7 

4.  Construction,  agriculture 

18 

112,400 

317,000 

9.4 

61 

22.1 

5.  Finance,  insurance,  real  estate 

167 

111,400 

650,000 

11.7 

80 

18.8 

6.  Other  business  services 

53 

110,500 

400,000 

16.0 

62 

20.9 

7.  Utilities  (telecom,  gas,  etc.) 

40 

103,600 

250,000 

14.3 

65 

15.2 

8.  Wholesale,  retail  trade 

99 

103,500 

440,000 

10.9 

63 

21.4 

9.  Computer  services,  software 

41 

97,600 

200,000 

9.7 

71 

14.5 

10.  Health  care 

100 

97,000 

315,000 

8.8 

48 

13.7 

11.  Manufacturing  (not  high-tech) 

122 

92,100 

334,000 

10.6 

70 

16.8 

12.  Transportation  services 

21 

90,300 

210,000 

14.6 

67 

23.5 

13.  Accounting,  legal  services 

8 

74,000 

156,000 

15.9 

50 

10.2 

14.  Military 

13 

71,700 

99,000 

8.8 

31 

6.5 

15.  Education 

52 

69,200 

120,000 

8.2 

17 

32.3 

16.  Government 

108 

67,800 

142,000 

6.2 

19 

4.4 

*Self-reported  average  annual  increase  in  salary  over  the  past  two  years 

**Bonus  columns  are  (1)  percent  share  of  respondents  who  got  a  bonus  over  the  past  two  years  and  (2)  the  average  size  of 
bonus  as  a  percent  of  average  base  salary. 


ABOUT  THE  CIO  EXECUTIVE  COMPENSATION  SURVEY  HOW  TO  ORDER  THE  FULL  SURVEY  RESULTS 


CIO  MAGAZINE  MAILED  5,000  SURVEYS  to  CIOs  and 
other  information  systems  executives  in  September 
1995.  By  Oct.  31,  we  had  received  957  usable  surveys 
for  tabulation.  We  received  another  58  usable  surveys 
after  the  cutoff  date,  bringing  the  total  response  to 
1,015,  but  these  were  not  included  in  the  official  tallies. 

By  title,  14  percent  of  the  sample  are  chief  informa¬ 
tion  officers  (CIOs);  2  percent  are  chief  technology  offi¬ 
cers  (CTOs);  22  percent  are  vice  presidents  of  informa¬ 
tion  systems,  management  information  systems  or  data 
processing;  49  percent  are  directors  or  managers  of 
IS/MIS/DP;  6  percent  are  vice  presidents,  directors  or 
managers  of  voice/data  networking/communications; 
and  6  percent  have  other,  miscellaneous  IS  titles. 

Special  thanks  to  Debbie  and  Lloyd  Simon  at  Analyt¬ 
ical  Computer  Services  Inc.  in  Waltham,  Mass.,  for  tab¬ 
ulating  the  voluminous  survey  results;  and  to  Carol 
Spach,  vice  president  of  circulation  at  CIO  Communi¬ 
cations,  for  organizing  the  mailing. 


BECAUSE  OF  THE  HIGH  RESPONSE  RATE  to  our  exec¬ 
utive  compensation  survey,  every  region  of  the  coun¬ 
try,  every  industry  and  every  job  function  was  well- 
represented.  That  allowed  us  to  cross-tabulate  a 
variety  of  data  in  order  to  explore  the  significant  corre¬ 
lations  between  salary  levels  and  education,  age,  ex¬ 
perience,  size  of  company,  budgets  and  other  factors. 
The  summary  of  the  survey  results  presented  here 
touches  on  only  a  portion  of  the  data.  CIO  readers  may 
want  to  consider  exploring  the  salary  yardsticks  in 
more  detail  in  order  to  benchmark  against  individual 
experiences  and  backgrounds  and  to  help  manage 
salary  evaluations. 

You  can  order  your  own  complete  1996  CIO  Execu¬ 
tive  Compensation  Survey  results,  which  total  more 
than  400  pages  of  data,  for  $795.  For  additional  infor¬ 
mation,  please  contact  Lisa  Kerber,  editorial  adminis¬ 
trative  assistant,  at  508  935-4449,  or  via  e-mail  at 
kerber@cio.com. 
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COVER  STORY:  THE  CIO  ROLE 


The  standards  by  which  CIOs  are  judged  are 
rapidly  shifting — and  getting  tougher 


BY  CHRISTOPHER  KOCH 


OHN  GLASER,  VICE  PRESIDENT  AND  CIO  OF 

Partners  Healthcare  System  Inc.  in  Boston, 
barely  remembers  his  last  performance  re¬ 
view.  “I  think  it  lasted  10  minutes,”  he 
recalls  hazily.  The  review  might  not 
have  happened  at  all,  he  adds,  if  the  hu¬ 
man  resources  department  hadn’t 
sent  out  a  reminder.  And  when  he  fi¬ 
nally  did  sit  down  with  his  boss,  he 
had  no  clear  idea  what  official  mea¬ 
sures  formed  the  basis  for  the  cof¬ 
fee-break-length  encounter. 

How  does  Glaser  describe  this 
boss,  who  has  since  moved  elsewhere 
within  the  organization?  “He’s  terrific, 

Glaser  says. 

Most  employees  would  offer  a  less  printable  re¬ 
sponse  in  this  situation,  but  for  Glaser  and  the  boss 
in  question,  the  meeting  had  a  meaning  different 
from  what  one  might  assume.  The  brusque,  anticli- 
mactic  atmosphere  was  a  function  of  redundancy, 
not  neglect.  The  review  just  capped  a  year’s 
worth  of  communication  about  the  most  important 
issues  affecting  the  business.  Indeed,  by  the  time 
Glaser  and  his  boss,  Jay  Pieper,  vice  president  for 
corporate  development  and  treasury  affairs,  sat 
down  to  discuss  Glaser’s  scheduled  merit  raise, 
they  were  pretty  much  talked  out.  It  was  a  re¬ 
minder  that  within  Partners  HealthCare,  Glaser 
had  arrived:  As  CIO,  he  was  among  the  company’s 
most  valuable  senior  executives,  and  the  fact  that 
Pieper  had  nothing  to  say  confirmed  that  Glaser 
was  doing  his  job  quite  well. 

According  to  many  experts,  Glaser’s  evaluation 


confirms  a  trend  at  many  successful  companies 
these  days:  The  CIO  has  become  too  important  for 
meetings  like  this. 

As  more  CIOs  belly  up  to  the  executive 
committee  table,  traditional  evaluation 
measures  like  downtime  and  systems 
delivery  are  being  augmented  by  per¬ 
formance  measures  that  are  difficult 
to  quantify  anywhere  but  in  the 
minds  of  the  others  sitting  in  the 
executive  suite.  “In  a  sense,  every 
discussion  is  an  evaluation,”  Glaser 
says.  “When  you’re  meeting  with 
other  senior  executives,  someone  is 
forming  conclusions  about  you  on  the 
other  side  of  the  table  every  minute,  whether 
:e  it  or  not.” 

So  with  the  CIO’s  relatively  new,  unprecedented 
access  to  the  business  comes  a  risk — a  great  risk 
for  IS  traditionalists  accustomed  to  remaining  mys¬ 
terious  and  aloof  from  the  business.  In  addition  to 
an  indispensible  technological  savvy,  CIOs  are  now 
expected  to  possess  exceptional  people  skills,  po¬ 
litical  prowess,  a  broad  business  view  and  change 
management  skills.  Who  they  are  is  now  as  impor¬ 
tant  as  what  they  do. 

“The  CIO  today  needs  to  be,  number  one,  a  politi¬ 
cian  and,  number  two,  someone  who  can  deliver,” 
says  Michael  J.  Earl,  professor  of  information  man¬ 
agement  and  deputy  principal  of  academic  planning 
and  resources  at  London  Business  School.  “That’s 
a  rare  combination.  How  many  politicians  do  you 
know  who  can  actually  deliver?” 

Even  in  companies  where  the  CIO  isn’t  invited 
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JOHN  GLASER:  Once  CIOs 
become  part  of  the  executive 
elite,  every  discussion  is  an 
evaluation. 


■  . 
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executives  and  the  CIO,  the  IS  function  is  more 
likely  to  be  viewed  as  a  cost  than  as  an  asset,  ac¬ 
cording  to  a  1994  study  of  CIOs  in  60  organiza¬ 
tions  by  Michael  J.  Earl  and  David  Feeny,  direc¬ 
tor  of  the  Oxford  Institute  of  Information 
Management  at  Oxford  University’s  Templeton 
College. 

“We  found  no  evidence  that  a  CIO  higher  up 
on  the  organizational  chart  performed  better 
than  one  lower  down,  but  we  did  find  that  all  the 
successful  CIOs  found  a  way  to  build  relation¬ 
ships  with  the  top-level  executives,”  Earl  says. 
If  the  CIO  doesn’t  actively  participate  in  the  se¬ 
nior  executive  decision  making  of  the  company, 
he  or  she  won’t  understand  what  really  matters 
to  the  business  and  won’t  be  able  to  suggest 
ways  IT  can  contribute,  according  to  Earl.  Ele¬ 
vating  the  role  of  the  CIO  within  the  company  is 
no  guarantee  of  success,  but  it  at  least  ensures 
easier  access  to  important  conversations. 


CHRIS  COURNOYER:  Saving  money  for  the  company  is  no  longer  enough  to  justify 
IS  initiatives.  CIOs  must  also  advance  the  cause  of  the  business. 


to  executive  committee  meetings,  it’s  clear  that  he  or 
she  at  least  needs  to  buttonhole  the  key  members  after¬ 
ward.  Without  direct  communication  between  top-level 


ASK  PIEPER  OR  ANY  OTHER  senior  manager 
to  list  the  specific  metrics  that  describe  the 
successful  CIO  “influencer,”  and  they’ll  be 
hard  pressed  to  do  so  in  brief,  line-item  terms. 
What  emerges  instead  from  the  CIO  evaluation 
process  these  days — beyond  the  demanding  op¬ 
erational  responsibilities  of  keeping  the  network 
running  and  new  applications  flowing — are 
broader,  more  subjective  areas  of  concern.  Most  impor¬ 
tant  of  these  is  deepening  the  executive  relationships 
with  the  business  side.  These  slightly  Machiavellian  re- 


Doing  it  By  the  Numbers 

Evaluation  software  helps  manage  mammoth 
review  task 


Evaluating  the  job  performance  of 
top-level  executives  can  be  time- 
consuming  and  draining,  espe¬ 
cially  if  many  opinions  must  be  con¬ 
sidered.  An  increasing  number  of 
companies  are  streamlining  the  ap¬ 
praisal  process  with  performance 
evaluation  software  customized  to 
reflect  appropriate  criteria  and  the 
organization’s  review  philosophy. 

While  it  was  never  intended  to  re¬ 
place  face-to-face  communication  be¬ 
tween  executives  and  their  supervi¬ 
sors,  performance  evaluation  software 
can  be  helpful  to  supervisors  who 


balk  at  initiating  an  appraisal. 

“Our  president  dreaded  evaluations 
every  year  because  it  was  such  a  labo¬ 
rious  process,”  says  Nancy  Calonius, 
manager  of  human  resources  for  Or¬ 
lando,  Fla.-based  Integrated  Pharmacy 
Solutions  Inc.  In  1994,  Calonius  sug¬ 
gested  that  he  try  using  Knowledge- 
Point’s  Performance  Now,  and  soon 
the  president  was  churning  through 
evaluations  at  a  speedy  clip,  she  says. 

Using  the  software,  managers  nu¬ 
merically  rate  an  employee’s  skills, 
and  the  program  translates  the  rating 
into  narrative  form.  The  program’s 


consistent,  descriptive  language  pro¬ 
vides  a  starting  place  for  managers 
who  have  trouble  beginning  the  pro¬ 
cess  and  helps  employees  better  un¬ 
derstand  the  perceptions  of  a  reticent 
or  inarticulate  boss,  says  Diane  Pratt, 
a  spokeswoman  for  KnowlegePoint  in 
Petaluma,  Calif.  When  the  manager 
tweaks  the  sentences,  the  software 
flags  any  subjective  wording  intro¬ 
duced  and  suggests  ways  to  rephrase. 
Avantos  Performance  Systems  Inc. 
also  makes  a  report-generating  prod¬ 
uct  called  Review  Writer  3.0,  which 
offers  a  structured  process  for  setting 
up  and  writing  reviews.  The  program 
also  provides  expert  advice  on  effec¬ 
tive  review  writing  and  makes  con¬ 
tent  suggestions. 

Another  problem  with  executive 
reviews  is  that  the  evaluator  is  often 
not  familiar  with  the  individual’s  day- 
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lationships  form  the  means  to  achieve  the  desired  ends, 
such  as  securing  IT  investment  and  influencing  percep¬ 
tions  about  IT’s  contribution  to  the  business. 

According  to  E.P.  Rogers,  CIO  of  Mutual  of  New  York, 
a  life  insurance  company,  the  traditional  IS  executive  ex¬ 
pected  that  trust  could  be  built  solely  on  competence — 
the  ability  to  get  the  technology  job  done.  Yet,  today,  the 
CIO  must  project  business-focused  integrity  and  hon¬ 
esty  as  well  to  build  a  sense  among  business  counter¬ 
parts  that  the  CIO  is  loyal  to  the  company  as  well  as  to 
the  IS  function.  “If  those  two  pieces  aren’t  together,” 
says  Rogers,  “the  business  can’t  trust  you,  and  if  the 
business  can’t  trust  you,  it  can’t  have  a  rela¬ 
tionship  with  you.” 

Glaser  says  certain  “intangibles”  affect 
whether  businesspeople  view  the  CIO  as 
someone  they  can  trust  and  respect.  “Does 
this  person  work  well  with  the  team?”  asks 
Glaser.  “Can  he  or  she  do  a  good  job  helping 
everyone  understand  what  client/server  real¬ 
ly  is?  Can  he  or  she  mix  well  with  the  board? 

Is  the  CEO  proud  to  have  him  or  her  be  a 
part  of  the  team  that  represents  the  compa¬ 
ny?  There  are  a  whole  bunch  of  decorum  and 
personal  characteristics  that  you’d  want  to 
see  in  any  executive  that  you  should  see  in 
the  CIO  also.” 

Being  considered  part  of  the  business 
means  the  CIO  can  better  deal  with  the  Catch- 
22  of  managing  expectations  in  an  environ¬ 
ment  where  strategic  objectives  aren’t  al¬ 
ways  clearly  articulated.  According  to  Pieper, 


the  CIO  who  networks  well  with  the  business  can  avoid 
the  grief  of  misguided  messages  by  discovering  the  crit¬ 
ical  work  processes  that  govern  the  company.  “You  start 
thinking,  ‘If  the  people  in  the  front  office  don’t  know 
what  they  want  12  months  from  now,  how  can  I  know?”’ 
he  asks.  “The  answer  is,  you  can’t.  But  every  business 
has  a  handful  of  people  who  know  what  the  basic  work  of 
the  company  is.  If  you  find  them,  you  know  what  most  of 
the  business  problems  are.  Those  are  the  foundation 
blocks  for  working  on  things  that  allow  you  to  go  in  any 
direction  management  decides  you  should  go.” 

Implicit  in  that  assessment  of  the  work  of  the  company 


to-day  activities.  Yet  consulting  ev¬ 
eryone  in  the  organization  poses  an 
administrative  nightmare  for  larger 
companies.  Evaluators  can  use  360- 
degree  feedback  software  to  gather 
observations  from  many  individuals 
and  departments.  The  program  can 
be  placed  on  a  company’s  network, 
where  employees  can  offer  input  at 
their  convenience.  Their  contribu¬ 
tions  are  centralized  in  one  file  for 
review  by  the  evaluator  and  execu¬ 
tive  being  reviewed. 

“The  theory  [with  this  software]  is 
that  someone  who  just  kisses  their 
manager’s  ass  doesn’t  always  end  up 
looking  good  when  in  essence  they’re 
not  managing  the  load,”  explains 
Row  Henson,  director  of  product 
strategy  for  PeopleSoft,  Inc.,  a  Wal¬ 
nut  Grove,  Calif.-based  company  that 
makes  human  resources  managment 


systems  for 
“It’s  based  on  trying  to  motivate 
more  of  a  team-based  environment.” 

Such  feedback  products  include 
Seris  Applications  Inc.’s  Multi-Focus 
Review  and  Avantos’  Avantos  AMS/3. 

Marc  Blessing,  vice  president  of 
corporate  development  at  the  nation¬ 
al  search  and  recruitment  company, 
Management  Recruiters  Internation¬ 
al,  and  a  proponent  of  performance 
evaluation  software,  cautions  against 
relying  solely  on  the  software.  “These 
tools  are  not  the  entire  answer,”  he 
says.  “Don’t  believe  in  fairy  dust. 
There’s  no  assessment  vehicle  that’s 
the  end  all,  be  all.” 

But  for  companies  looking  to  re¬ 
vamp  the  way  they  assess  job  perfor¬ 
mance,  evaluation  software  might  be 
a  good  place  to  start. 

-Jennifer  Bresnahan 


JEFF  HARTIGAN  uses  " constructive  impe¬ 
dance  "  to  manage  expectations  rather  than 
rushing  to  fulfill  every  request  executives  make. 


is  an  ability  to  recognize  when  that 
core  focus  is  absent — when  IS  is 
merely  serving  the  demands  of  con¬ 
stituencies  rather  than  the  business 
itself.  To  deal  with  that  issue,  Jeff 
Hartigan,  CIO  of  Inacom  Corp.,  an  in¬ 
formation  services  provider  in  Oma¬ 
ha,  Neb.,  uses  what  he  calls  “con¬ 
structive  impedance.”  “There’s  no 
sense  creating  expectation  that 
there’s  no  opportunity  to  deliver 
against,”  he  says.  “If  I’m  effective, 
you’ll  hear  noise  from  my  peers  that 
says,  ‘Jeff  isn’t  always  100  percent 
behind  what  I  do.  But  when  he  says 
he  isn’t,  he’ll  listen  to  [me]  and  ex¬ 
plain  what  he  thinks  should  happen 
and  try  to  find  some  constructive 
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Five 

Ways 


The  best  way  to  improve 
decision  making  is  to  start 
with  good  information. 
Complete.  Accurate.  Current. 
And  available  to  everyone 
who  needs  it  —  when  they 
need  it . 

Turning  corporate  data  into 
real  business  information, 
and  delivering  it  to  the  right 
people  at  the  right  time, 
is  our  business. 

We’ve  been  doing  it  for 
almost  20  years  for  many  of 
the  world’s  most  successful 
companies.  And  we  can  do 
it  for  you.  Here’s  how: 


Dr.  James  H.  Goodnight 
President,  S/1  S  Institute  Inc. 


My  Company  Can  Help 
Your  Company  Make 
Better  Business  Decisions 


D  C lt(l  W  Cirehousillg  There’s  no  better  way  to  stage 

the  data  used  in  decision  making.  Put  it  where  people  can  get  to  it  without 
a  lot  of  nonsense — and  away  from  your  on-line  transaction  processing 
systems.  Your  decision  makers  will  get  consistent  and  up-to-date  data  they 
can  use — without  dragging  down  the  performance  of  your  operational 
systems.  Whether  you  need  a  complete  end-to-end  solution  for  data 
warehousing,  a  piece  here  or  there,  or  just  some  good  advice,  we  can  help. 


Business  Intelligence  You’ve  heard  all  the  buzzwords 
(EIS,  DSS,  OLAP,  Intelligent  Query,  Visualization).  But  what  do  they  all  mean? 
As  a  collection  of  incompatible  products,  they  could  mean  trouble.  But  together 
and  fully  integrated  into  a  comprehensive  decision  support  environment,  they 
could  mean  making  good  business  sense  out  of  reams  of  raw  data.  We  provide 
them  all.  And  we  can  design  just  the  right  mix  for  you. 


Technical  and  Analytical  Tools  Of  course,  decision 
making  is  not  unique  to  the  business  side.  If  you  have  quality  issues  on  the  shop  floor  or  need 
to  analyze  the  results  of  your  market  research,  we  can  deliver  the  industry’s  richest  set  of  tools 
for  handling  virtually  any  analytical  need. 


Applic  atio  ns  Development  If  you  need  to  build 
decision  making  into  customized  systems  to  get  a  jump  on  the  competition, 
count  on  applications  development  tools  ideally  suited  for  decision  support. 
Count  on  ours.  Our  iterative  approach  to  rapid  applications  development  can 
shave  months  off  of  your  development  cycles,  and  get  the  right  information 
into  the  hands  of  your  decision  makers  faster. 


Business  Solutions  Maybe  you're  not  ready  to  tackle 
that  system  alone.  You  won’t  have  to.  Our  professional  services  staff  can  help 
you  as  much  (or  as  little)  as  you  require.  We  can  train  you,  sit  beside  you,  or 
build  complete  decision-based  applications  to  your  specific  requirements. 


The  B  OttO  Ttl  Line  Better  decision  making 
can  give  you  the  competitive  advantage  you’ve  been 
looking  for.  Ami  if  you’re  a  Fortune  500  company, 
there’s  an  excellent  chance  we’re  already  at  work 
helping  you.  To  find  out  the  role  our  technology  and 
services  can  play  in  your  organization,  and  to  receive 
our  free  guide,  give  us  a  call  or  send  us  E-mail  at 
cio@sas.sas.com 


wnniaiy 


SAS  Institute  Inc. 

Phone  919-677-8200 
Fax  919-677-4444 
URL:  http://www.sas.coni/ 
In  Canada:  1-800-363-8397 


SAS  is  a  registered  trademark  of  SAS  Institute  Inc. 
Copyright  ©  1995  by  SAS  Institute  Inc. 
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ways  to  deal  with  the  problem.’ 

“If  you’re  in  a  corporate  culture  that  says  the  only  way 
the  CIO  will  be  measured  is  by  the  happy  meter,”  adds 
Hartigan,  “that  CIO  is  probably  going  to  be  very  ineffec¬ 
tive  in  terms  of  helping  the  bottom  line  of  the  business. 
He  or  she  will  become  a  slave  and  will  become  mired  in 
trying  to  keep  everyone  happy,  and  it  won’t  happen.”  In¬ 
deed,  in  Earl  and  Feeny’s  study  of  CIOs,  those  who  were 


The  Shadow  Knows 

Consultant  coaches  offer  pointers 
for  developing  leadership  skills 

If  a  CIO  works  with  a  technology-skeptical  CEO, 
there  may  be  ways  to  shift  the  perception. 
Sometimes,  the  root  of  the  skepticism  is  simply 
personal:  The  CEO  doesn’t  value  IS  because  the  IS 
director  thinks  and  acts  like  a  manager,  not  a  busi¬ 
ness  leader.  John  Glaser,  vice  president  and  CIO  of 
Partners  HealthCare  System  Inc.  in  Boston,  asks 
pointedly:  “If  you  aren’t  at  the  strategic  table,  did 
you,  when  you  had  the  chance,  display  the  charac¬ 
teristics  that  would  make  the  CEO  think  it’s 
worthwhile  to  have  you  there?” 

If  such  business  skills  and  leadership  character¬ 
istics  are  present  but  not  evident,  some  coaching 
may  help.  One  of  the  more  popular  areas  of  con¬ 
sulting  these  days  is  known  as  “shadow  coaching,” 
in  which  an  executive  is  observed  in  a  variety  of 
situations  to  determine  how  he  or  she  deals  with 
employees  and  peers.  The  consultant  and  the  ex¬ 
ecutive  then  meet  on  a  regular  basis  to  work  on 
weaknesses  and  augment  strengths. 

“The  shadow  coach  can  see  things  that  you 
might  not  observe  in  yourself,”  says  Peta  Penson, 
principal  of  enterprise  development  consulting 
for  Co-Development  International  in  Saratoga, 
Calif.  “It  may  be  that  you’re  reluctant  to  let  a 
team  have  its  own  self-direction,  or  you’d  rather 
tangle  with  someone  in  a  meeting  than  step  back 
and  try  to  find  out  why  this  question  keeps  com¬ 
ing  up,”  she  adds. 

If  spending  valuable  time  on  something  like 
shadow  coaching  seems  frivolous,  that  attitude 
might  be  part  of  the  problem,  too.  CIOs  are  no 
longer  judged  by  the  hands-on  work  they  do  but  by 
the  relationships  they  build. 

“The  CIO  of  old,  he’s  tough,  he’s  brave,  he 
stands  alone — and  he’s  kind  of  dead  in  the  water  in 
the  ’90s,”  says  Penson. 

-C.  Koch 


successful  focused  the  IS  agenda  on  a  few  projects  that 
had  strategic  importance  to  the  business  rather  than 
scattering  the  portfolio  around  the  company. 

This  kind  of  planning  also  gives  the  CIO  an  opportunity 
to  build  senior  management’s  IS  expectations  on  the  spe¬ 
cific  challenges  and  constraints  the  department  faces, 
rather  than  on  media  accounts  of  the  latest  trendy  prod¬ 
ucts  and  ideas,  says  Glaser.  “Often,  businesspeople  will 
read  about  some  new  system  that  another  company  has 
implemented  and  wonder  why  we  haven’t  done  it.  It  im¬ 
mediately  becomes  a  failure  in  their  eyes.  You  have  to 
read  what  they  read  so  you’re  ready  to  respond.  Then  you 
can  say,  ‘Yes  we  can  do  that,  but  we  have  to  devote  this 
amount  of  organizational  resources  and  time  to  do  it.’” 

THE  INCREASINGLY  BILATERAL  negotiations  that  sur¬ 
round  IS  projects  almost  establish  clear  expectations 
for  a  CIO  by  default.  Hartigan’s  boss,  Inacom  CEO 
Bill  Fairfield,  says  he  spends  little  time  setting  measures 
for  Hartigan  because  Hartigan  sets  most  of  them  himself. 
“Working  with  the  business  to  define  the  value  for  any 
particular  project  establishes  the  measure  right  upfront 
because  of  the  kinds  of  questions  that  Jeff  and  his  people 
will  ask,”  he  says.  Hartigan  doesn’t  just  explain  what  IT 
resources  will  be  required  for  the  project;  he  tries  to  get 
the  business  to  explain  what  bottom-line  impact  the  proj¬ 
ect  is  expected  to  have,  given  the  IS  investment. 

Hartigan  looks  at  these  meetings  with  a  business  mind¬ 


E.P.  ROGERS:  The  business  needs  to  feel  that  the  CIO  is  loyal  to  the 
company  as  well  as  the  IS  function. 


set,  which  means  the  discussion  often  takes  place  on  a  golf 
course,  or  in  a  bar  or  restaurant.  “I  make  sure  I  do  some¬ 
thing  at  a  personal  level  with  at  least  one  of  my  peers  in 
the  business  once  a  week,”  Hartigan  says.  “It  builds  rela¬ 
tionship  capital  that  I  can  call  on  when  things  get  testy  be- 


46 


CIO/FEBRUARY  15.  1996 


cause  we  have  a  lot  of  constructive  conflict  and  confronta¬ 
tion  here.  Establishing  an  understanding  of  individuals  and 
their  likes  and  dislikes  helps  you  work  through  the  busi¬ 
ness  situation  because  you  know  who  those  people  are.” 

CIOs  draw  on  the  relationship  capital  account  most 
heavily  when  they  must  assume  the  role  of  pulpit¬ 
thumping  technology  evangelist  and  secure  money  for 
major  changes  in  infrastructure  that  may  not  have  an  im¬ 
mediate  business  impact.  One  of  the  signs  of  a  success¬ 
ful  CIO  is  the  ability  to  obtain  capital  for  projects  beyond 
immediate  needs,  says  Pieper.  “Can  he  or  she  convince 
the  organization  to  invest  in  fiber  wire  with  four  times 
the  capacity  that’s  needed  today  so  that  future  needs  can 
be  met?  At  the  senior  level,  many  people’s  view  of  an 
area  literally  [determines  how  much  money  they  vote  to 
give  it].” 

If  CIOs  can’t  pull  off  the  Billy  Graham  effect  now  and 
then,  it  may  not  matter  how  many  efficiency  reports  they 
generate,  according  to  some  executives,  IS  can’t  merely 
be  seen  to  be  saving  money;  it  must  also  advance  the 
cause  of  the  business.  “If  the  businessman  doesn’t  be¬ 
lieve  IS  is  contributing  to  the  business,  it  doesn’t  matter 
how  much  money  you  show  them  you’ve  saved,”  says 
Stu  Kazin,  senior  vice  president  of  worldwide  operations 
and  administration  for  Lotus  Development  Corp.  Adds 
Lotus  CIO  and  vice  president  of  information  services, 
Chris  Cournoyer,  “Very  rarely  have  I  said,  ‘We’ve  saved 
this  much  money  this  year’  and  had  anyone  in  the  execu¬ 
tive  team  remember  it.  It’s  the  same  for  every  function. 
Things  move  too  fast,  and  everyone’s  trying  to  save 
money.  By  the  time  you  say  it,  everyone’s  already  ex¬ 
pecting  you  to  come  up  with  new  ways  to  save  money.” 

Perception,  then,  has  every  bit  as  much  to  do  with  the 
CIO’s  contribution  to  the  business  as  reality.  And  even 
the  most  effective  CIO  cannot  thrive  without  the  sup¬ 
port  of  the  CEO.  “If  the  CEO  creates  a  negative  climate 
around  IT,  then  it’s  going  to  be  very  hard  for  the  IS  di¬ 
rector  to  do  much  of  anything,”  says  Earl.  “But  if  the 
CEO  states  publicly  that  IT  is  important  and  suggests 
ways  it  should  be  leveraged,  this  helps  the  CIO  in  build¬ 
ing  relationships  with  the  people  that  matter  and  helps 
him  or  her  get  invited  to  the  meetings  that  matter.  The 
CEO  has  legitimized  both  the  CIO  and  IT.” 

That  legitimization  seems  not  to  apply  yet  for  those 
who  come  to  the  CIO  role  from  another  function  outside 
IS.  All  the  successful  CIOs  in  Earl  and  Feeny’s  research 
came  from  IS  backgrounds,  and  most  never  had  a  job  out¬ 
side  the  function.  “It  is  those  who  are  transplanted  from 
other  areas  of  the  business  who  have  struggled,  uncom¬ 
fortable  with  the  technology,  unclear  of  their  careers,  typ¬ 
ically  equipped  to  operate  as  forceful  managers  rather 
than  as  bridge  builders  and  facilitators,”  they  wrote  in  an 
article  for  the  Sloan  Management  Review  in  1994. 

Aside  from  the  growing  need  for  a  CIO  to  skillfully  ad¬ 
dress  issues  of  missions,  perceptions  and  power  bases, 
however,  there  is  still  something  in  the  evaluation  process 
that  remains  ubiquitous  and  unchanging:  the  need  for  a 
good  boss.  “I’ve  had  good  evaluations,  but  we’ve  had  less- 


Taming  the  Tempest 

‘Mini-CIOs’  can  share  the  IS 
responsibilities 

Beneath  the  CIO’s  growing  strategic  responsibili¬ 
ties  lies  a  roiling  tempest  of  day-to-day  responsi¬ 
bilities  known  as  operations.  “No  other  senior  ex¬ 
ecutive  has  the  same  visibility  in  operations  as  the 
CIO,”  says  Michael  J.  Earl,  professor  of  information 
management  and  deputy  principal  of  academic  planning 
and  resources  at  London  Business  School.  “If  the  net¬ 
work  goes  down,  people  still  blame  the  CIO.  But  if 
something  goes  wrong  in  HR  or  marketing,  it’s  not 
necessarily  the  VP’s  fault.” 

Managing  such  overwhelming  expectations  at  all 
levels  of  the  business  requires  help.  It  is  assumed  that 
a  CIO  in  a  large  organization  will  have  trusted  lieu¬ 
tenants  to  help  run  the  day-to-day  operations  because 
so  much  of  what  the  CIO  does  is  moving  outside  of  IS. 
Some  of  these  lieutenants  not  only  should  be  good 
managers  and  “doers,”  but  they  should  have  consulting 
skills  so  that  they  can  become  trusted  spin  doctors  for 
IS  with  the  various  units  of  the  business,  says  Gene 
Raphaelian,  vice  president  and  research  director  at 
Gartner  Group  Inc.  in  Stamford,  Conn. 

“CIOs  need  to  have  people  who  have  business 
knowledge,  leadership  skills  and  technology  skills — al¬ 
most  mini-CIOs — located  with  the  clients,”  says 
Raphaelian,  who  works  in  Gartner’s  Industry  Service 
branch.  Besides  schmoozing  up  the  business,  the  con¬ 
sulting  relationship  leads  to  greater  reuse  of  IT  re¬ 
sources  and  “one-stop  shopping”  for  business  leaders, 
he  says.  “It  reduces  backlog  on  IT  projects  because  the 
business  knows  where  to  go  any  time  to  get  advice  and 
prioritize  projects.”  Having  trusted  lieutenants  in  the 
field  also  means  CIOs  can  more  easily  seek  out  and 
sign  up  qualified  businesspeople  to  lead  (and  take  some 
accountability  for)  important  systems  initiatives — a 
must  in  making  sure  IS  projects  aren’t  ignored  by  (and 
therefore  jeopardized  by)  the  business,  experts  say. 

-C.  Koch 


than-stellar  years,”  says  Glaser.  “Initiatives  head  south, 
they  get  delayed,  the  business  changes  its  mind,  all  kinds 
of  things  happen.  Every  executive  has  crappy  years,  and 
the  question  is — did  they  deal  with  those  well? 

“One  of  Jay  [Pieperj’s  pearls  to  me  was,  ‘People  are 
less  worried  about  how  you  got  here.  They  do  want  to 
know  that  you  have  a  plan  to  get  out.’”  EEJ 


Christopher  Koch  can  be  reached  at  ckoch@cio.com 
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RAILROADS 


Compelled  to  elevate  their  customer  service 
standards  and  reshape  their  competitive 
positions,  railroads  are  investing  rapidly 
in  corporate  and  industrywide  IT 
locomotives  that  they  hope  will  pull 
them  up  the  hills  of  change 


BY  MEGAN  SANTOSUS 


ill,  owner  and  namesake  of  Bill's  Furniture,  wipes  his 
brow  as  the  Phoenix  sun  beats  down  on  the  first  afternoon 
of  May  2000.  He  watches  as  the  Consolidated  Southwest¬ 
ern  freight  train  pulls  away  on  schedule  with  two  boxcars 

loaded  with  his  best  end  tables 
and  armoires. 

The  cars  will  travel  together 
only  as  far  as  the  regional  rail¬ 
head  in  Houston.  At  that  point, 
the  shipment  will  be  divvied  up 
for  an  intermodal  journey — 
some  containers  will  move  to 
truck  beds,  some  to  barges,  and 
others  will  continue  on  the 
tracks  of  another  railroad.  The 
thought  triggers  a  twinge  of 
anxiety  for  Bill,  especially  now 
that  he’s  adopted  a  just-in-time 


THUMBNAIL 

Industry:  U.S.  freight  railroads 

Primary  Service:  Freight  transportation 

Industry  Revenues:  Approximately  $34 
billion  in  1994 

Number  of  Players:  10  Class  I  carriers 

(more  than  $255  million 

in  revenues);  35  Class 

II  carriers  (between 

$21  million  and  $255  jKF,,  , ,  jjjM| 

million);  nearly  500  H  ! !  ESp 

Class  III  carriers 

(less  than  $21  million). 

SOURCE:  ASSOCIATION  OF  AMERICAN  RAILROADS 
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FORCES  OF 
CHANGE 

Improved  Profitability:  Since  1980, 
rail  companies  have  improved  their 
profit  margins  through  increased 
productivity  and  grown  their  market 
share  to  nearly  40  percent  of  ton- 
miles. 

Impact:  With  rising  profits,  freight 
companies  are  operating  from  a  po¬ 
sition  of  strength.  Carriers  that 
were  struggling  to  survive  a  few 
years  ago  are  investing  in  infras¬ 
tructure  improvements,  including 
information  technology  and  new  lo¬ 
comotives.  Large  carriers  are  merg¬ 
ing  and  acquiring  smaller  lines. 


Customer  requirements:  Shippers 
are  demanding  more  reliable  service 
to  help  them  in  their  efforts  to  re¬ 
duce  inventory  costs,  adopt  just-in- 
time  manufacturing  and  better  man¬ 
age  their  supply  chains. 

Impact:  Carriers  have  to  provide 
scheduled  service,  shipment  track¬ 
ing  and  pricing  options. 


Competition:  The  transportation 
market  is  increasingly  ruled  by 
time-based  competition.  Price  is 
less  of  a  factor  than  convenience, 
reliability  and  flexibility.  The  main 
threat  to  the  railroads  are  trucking 
companies  that  historically  have 
lower  rates,  better  reliability  and 
more  flexible  service. 

Impact:  Rail  carriers  are  making  al¬ 
liances  with  competitors  in  the 
trucking,  air  and  sea  sectors  to  pro¬ 
vide  seamless,  point-to-point  trans¬ 
portation  services.  Because  of  in¬ 
creased  interfacing  with  other 
transportation  concerns,  rail  compa¬ 
nies  have  to  improve  capacity  man¬ 
agement  and  asset  utilization  in  or¬ 
der  to  get  the  most  efficient  use  of 
rail  cars,  locomotives  and  track. 


I 
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S  YANG 


I  .  S .  ACTIONS 


Developing  simulation  applications 
and  expert  systems  to  help  im¬ 
prove  forecasting  and  capacity- 
management  planning 

Partnering  with  other  transporta¬ 
tion  companies’  IS  departments  to 
establish  interfaces  that  facilitate 
sharing  information  such  as  inter- 
modal  billing  data 


Providing  flexible  and  scaleable 
systems  by  migrating  develop¬ 
ment  from  mainframe-based  lega¬ 
cy  systems  to  client/server  tech¬ 
nology  to  support  rapidly  changing 
customer  needs 

Consolidating  and  integrating  sys¬ 
tems  following  mergers  or  acquisi¬ 
tions 

Examining  new  ways  to  provide 
customers  with  timely  and  accu¬ 
rate  shipping  and  service  informa¬ 
tion,  including  shipment  schedul¬ 
ing  and  tracking  systems 


system.  But  he  needn’t  worry.  Last 
month,  when  floods  wiped  out  four 
miles  of  track,  Southwestern  sent 
hourly  alerts  via  e-mail  to  notify 
him  that  his  freight  had  been 
rerouted  or  transferred  to  other  rail 
and  trucking  carriers  for  on-time 
arrival.  If  things  get  hairy  again,  Bill 


can  now  check  shipment  status 
himself  by  using  the  new  PC-based 
tracking  software  Southwestern 
just  installed  for  him. 

Five  years  from  now,  this  ideal¬ 
ized  account  of  an  efficient,  reliable 
and  proactive  rail  operation  may  be 
very  close  to  reality — a  reality  that 
customer  demand  and  competition 
are  shaping  and  that  information 
systems  departments  will  enable. 
Shippers  (customers)  that  adopt 
just-in-time  manufacturing  or  strive 
to  reduce  cycle  times  need  flexible 
and  reliable  transportation  services. 
Historically,  freight  trains  operated 
haphazardly;  service  began  when 
shippers  arrived  at  the  yard  and  cars 
were  loaded.  Today,  offering  sched¬ 
uled  service  along  the  lines  of  air¬ 
lines  and  passenger  trains  has  be¬ 
come  a  major  competitive  priority. 

“Our  customers  don’t  keep  10 
weeks’  worth  of  inventory  any¬ 
more,”  says  Charles  S.  Feld,  senior 
vice  president  and  CIO  at  Burling¬ 
ton  Northern  Santa  Fe  Corp.  (BNSF). 
“We  have  to  be  totally  committed  to 
customer  service  now  because,  if 
we’re  a  few  days  late,  we  can  shut 
down  an  entire  plant.” 

Yet  the  seemingly  simple  act  of 
maintaining  schedules  creates  new 
demands  on  carriers  and  their  IS 
departments.  For  starters,  they  need 
to  cultivate  the  ability  to  keep  close 
tabs  on  shipments  and  resources 


such  as  cars,  locomotives  and  crews. 

In  addition,  shippers  don’t  want  to 
be  bothered  making  numerous  phone 
calls  to  all  the  players  involved  in 
moving  freight  from  point  A  to  point 
B.  “Our  larger  customers  are  look¬ 
ing  for  a  single  logistics  provider,” 
says  John  Andrews,  senior  vice  pres¬ 


ident  of  technology  for  CSX  Trans¬ 
portation  Inc.  in  Jacksonville,  Fla. 
It’s  a  need  rail  carriers  will  have  to 
address  if  they  hope  to  capture  more 
market  share  in  the  intermodal  ship¬ 
ping  arena,  the  fastest-growing  seg¬ 
ment  of  the  transportation  industry. 
Intermodal  competition  is  intense, 
with  trucking,  air,  sea  and  rail  com¬ 
panies  vying  for  billions  of  dollars’ 
worth  of  business. 

Thanks  to  a  recent  up¬ 
turn  in  their  fortunes, 
Class  I  carriers — the  10 
rail  companies  with  more 
than  $255  million  in  an¬ 
nual  revenues  that  con¬ 
trol  roughly  90  percent 
of  the  rail  freight  market — are  in  a 
position  to  act  strategically.  In  1994, 
revenues  reached  $31  billion,  an  in¬ 
crease  of  nearly  7  percent  from  the 
previous  year,  according  to  the  Asso¬ 
ciation  of  American  Railroads  (AAR) 
in  Washington.  Profit  margins  are  up 
as  well,  even  while  rates  have  de¬ 
clined  in  real-dollar  terms.  The  AAR 
also  reports  that  rail’s  market  share, 
which  had  been  eroding  since  World 
War  II,  has  edged  up  four  points,  to 
nearly  40  percent  of  ton-miles,  since 
1980.  (Trucking  owns  about  28  per¬ 
cent  of  the  freight  market.)  In  the 
highly  competitive  auto  market,  for 
example,  70  percent  of  new  vehicles 
are  shipped  by  rail  today  compared 


w,  have  to  be  totally  committed  to  customer 
service  now  because  if  we’re  a  few  days  late,  we 
can  shut  down  an  entire  plant  ” 

-CHARLES  FELD 
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COMMON  THREADS 

IS  executives  in  industries  undergoing 
dramatic  change  should: 


Look  to  other  companies  that 
have  a  reputation  for  using  IT 
strategically.  Many  railroads,  for 
example,  seek  to  emulate  compa¬ 
nies  such  as  Federal  Express  and 
UPS  for  their  ability  to  pro¬ 
vide  customers  with 
fast,  accurate  informa¬ 
tion  about  their  ship¬ 
ments. 

Form  alliances  with 
other  companies  within 
the  industry.  Rail  carriers 
are  being  asked  to  provide  seam¬ 
less  transportation  services  with 
the  likes  of  trucking,  sea  and  air 


carriers.  By  partnering  with  com¬ 
petitors,  the  transportation  in¬ 
dustry  as  a  whole  can  benefit. 

Stay  close  to  the  changing  needs 
of  customers.  As  shippers  de¬ 
mand  new  types  of  ser¬ 
vices,  rail  carriers  need 
to  respond  quickly. 

New  technologies  such 
as  the  Internet  and 
World  Wide  Web  can 
help  keep  in  touch  with 
customers,  improving 
communications  and  providing 
insights  into  customer  prefer¬ 
ences. 


with  40  percent  in  1980. 

As  the  headlines  have  attested, 
the  railroads  have  leveraged  their  re¬ 
cent  prosperity  to  embark  on  a  wave 
of  mergers  and  acquisitions.  In  1995, 
Burlington  Northern  Inc.  and  Santa 
Fe  Pacific  Corp.  joined  to  form  BNSF, 
a  Fort  Worth,  Texas,  giant  with  $8 
billion  in  revenues  and  31,000  miles 
of  track.  A  proposed  merger  between 


Union  Pacific  Railroad  and  Southern 
Pacific  Rail  Corp.  is  pending,  with  a 
decision  expected  this  summer.  In¬ 
dustry  watchers  predict  this  consoli¬ 
dation  trend  will  continue  over  the 
next  five  years  until  only  four  or  five 
Class  I  players  remain.  In  1980,  there 
were  40  major  railroads. 

Why  all  the  couplings?  “In  one 


sense,  rail  companies  are  looking  to 
achieve  economies  of  scale,”  says 
Mike  Gelhausen,  managing  partner  of 
the  Transportation  and  Travel  Ser¬ 
vices  Practice  at  Andersen  Consulting 
in  Dallas.  Merged  companies  require 
less  overhead,  typically  resulting  in 
downsized  marketing  and  headquar¬ 
ters  staff.  But  cost  efficiencies  are  not 
the  only  reason  for  mergers,  Gel¬ 


hausen  contends.  “It’s  important  for 
carriers  to  support  the  overall  needs 
of  their  customers,  the  shippers,”  he 
says.  “As  those  needs  change,  carri¬ 
ers  are  trying  to  align  themselves 
with  other  companies  that  can  com¬ 
plement  their  operations.” 

CIOs,  too,  recognize  that  the  days 
of  going  it  alone  are  over.  “We’re 


looking  at  how  we  can  expand  our 
territory,”  says  CSX’s  Andrews.  “To 
do  that,  the  railroads  are  banding  to¬ 
gether  to  take  market  share  away 
from  our  competitors.” 

To  support  these  align¬ 
ments  and  the  other 
competitive-  and  cus¬ 
tomer-driven  strate¬ 
gies,  railroad  IS  depart¬ 
ments  and  associations 
have  been  pursuing  sev¬ 
eral  initiatives:  shipment  and  equip¬ 
ment-tracking  systems,  simulation 
and  modeling  technologies,  and  net¬ 
work  integration  with  outside  trans¬ 
portation  companies.  “We  can’t  do 
anything  without  integration,”  says 
Wick  Moorman,  vice  president  of 
information  technology  at  Norfolk 
Southern  Corp.  in  Norfolk,  Va.  “We’re 
very  dependent  on  other  companies 
because  60  percent  of  our  freight  is 
handed  off  or  received  from  them.” 
Industrywide,  more  than  30  percent 
of  rail  cars  travel  interline,  or  be¬ 
tween  two  or  more  railroads. 

Because  of  the  amount  of  coordi¬ 
nation  required,  the  AAR,  which  rep¬ 
resents  the  collective  interests  of 
most  carriers,  is  taking  the  lead  on 
industrywide  initiatives  designed  to 
“make  the  railroads  look  like  one 
seamless  service  provider,”  says 
Randy  Randazzo,  AAR’s  vice  presi¬ 
dent  of  technology  services.  Devel¬ 
opment  funding  for  projects — which 
will  amount  to  more  than  $9.5  mil¬ 
lion  in  1996 — is  provided  by  mem¬ 
ber  carriers.  (The  AAR  also  charges 
members  for  processing  services.) 
In  addition  to  funding,  members  on 
occasion  also  lend  some  of  their  own 
IS  personnel  to  augment  AAR’s  130- 
person  IS  staff. 

AAR  developed  an  automatic 
equipment  identification  system  that 
helps  rail  companies  track  the  loca¬ 
tion  of  specially  equipped  cars. 
Transponder-equipped  cars  reveal 
themselves  to  the  system  as  they 
pass  1,500  readers  installed  along¬ 
side  track  throughout  North  Ameri¬ 
ca.  Another  AAR-developed  system, 
Interline  Service  Management  (ISM), 
enables  allied  carriers  to  electronical¬ 
ly  share  schedule  and  customer  in- 


A  5  those  needs  change ,  carriers  are  trying 
to  align  themselves  with  other  companies  that 
can  complement  their  operations.  ” 


-MIKE  GELHAUSEN 
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You  go  swimming  only  minutes 
after  eating. 

You  walk  under  ladders. 

You  use  a  butter  knife  to  remove 
toast  from  the  toaster. 

Then  you  go  and  test  your 
client/server  design  at  an  IBM 
Open  Systems  Center. 

So  much  for  your  daredevil  image. 


Outside  North  America,  please  contact  your  local  IBM  olfice.  The  IBM  home  page  is  located  at  http://www.ibm.com  IBM  is  a  registered  trademark 
and  Solutions  lor  a  small  planet  is  a  trademark  of  International  Business  Machines  Corporation.  ©1995  IBM  Corporation. 


Even  those  who  live  on  the  edge  know  they  shouldn't  take  chances  when  designing  a  client/server 
system  lor  their  business.  With  so  much  to  be  gained,  you  have  to  be  sure  that  everything  goes  just  right. 

Think  of  an  IBM  Open  Systems  Center  (actually,  there  are  42  of  them  around  the  world)  as  a 
proving  ground  for  client/server  applications.  Here,  no  stone  is  left  unturned. 

For  starters,  skilled  consultants  will  help 
you  design  and  test  your  system  before  you 
build  it.  From  developing  proof-of-concept 
prototypes  to  integrating  new  technologies  to 
anticipating  long-term  performance,  they'll 
help  make  sure  the  system  you  design  today  is 
flexible  enough  to  meet  your  needs  tomorrow. 

Does  your  current  system  use  hardware 
and  software  from  a  variety  of  vendors?  At 
an  IBM  Open  Systems  Center  you'll  find  a 
wealth  of  experience  in  designing  multivendor 
environments.  And,  just  as  important,  a 
willingness  to  look  for  solutions  wherever  they 
might  exist.  So  you  can  design  a  system  that 
lives  up  to  everyone’s  expectations. 

Of  course,  you'll  also  find  the  skills  you 
need  to  better  evaluate  technology  alternatives, 
explore  interoperability  options,  address 
Can  your  security  concerns,  even 
identify  ways  to  expand 
your  system  down  the  road. 
All  to  make  sure  your  investment  remains 
secure  and  your  system  intact. 

To  find  out  how  your  company  can 
realize  the  rewards  of  client/server,  call  us  at 
I  800  IBM-3333,  ext.  JA005.  Or  visit  us  on  the 
Net  at  http://www.csc.ibm.com 

And  please,  be  careful  out  there. 


computer 
company 
do  this? 
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Solutions  for  a  small  planet" 


formation  to  create  a  beginning-to- 
end  trip  plan  for  each  shipment. 
When  it’s  fully  implemented,  ISM’s 
central  mainframe  database  will 
track  the  daily  car  movements  of  all 
railroads,  improving  the  reliability 
of  interline  schedules,  according  to 
Randazzo. 

On-time  shipment  reliability  rates 
have  historically  averaged  only  60 
percent,  compared  with  trucking’s 
95  percent.  In  a  recent  ISM  pilot,  re¬ 
liability  surpassed  90  percent.  Cus¬ 
tomers  will  be  able  to  access  this 
system  and  use  the  data  to  track  their 
own  shipments  or  obtain  status  re¬ 
ports  on  an  ad  hoc  or  scheduled  basis. 

Other  key  AAR  projects  include 
an  industry-standard  PC  package 
that  allows  shippers  to  use  one  tool 
to  communicate  via  e-mail  and  EDI 
with  participating  carriers.  Current¬ 
ly,  many  carriers  use  their  own  com¬ 
munication  packages,  which  are  not 
compatible  across  companies.  An  in¬ 
tegrated  billing  system,  the  Interline 
Settlement  System  (ISS),  enables 


The  railroads  are 
banding  together  to 
take  market  share 
away  from  our 
competitors.  ” 

-JOHN  ANDREWS 

railroads  to  transfer  waybill  informa¬ 
tion  and  funds  electronically  so 
that  customers  receive  a  single  bill 
for  interline  service.  According  to 
Moorman,  ISS  has  reduced  the  aver¬ 
age  fee  settlement  period  from  three 
months  to  30  days. 

For  the  AAR’s  projects  to  suc¬ 
ceed,  however,  individual  rail  compa¬ 
nies  must  have  their  own  IS  houses 
in  order.  Most  are  engineering  new 
systems  or  making  enhancements  to 
outdated  ones.  At  Union  Pacific,  mi¬ 


grating  development  to  client/serv¬ 
er  environments  is  a  priority,  says 
Vice  President  of  Information  Tech¬ 
nologies  and  CIO  Joyce  Wrenn, 
who  is  based  in  Omaha,  Neb.  “New 
client/server  systems  are  scaleable, 
so  they  can  change  along  with  the 
business  or  customer  needs,”  she 
notes.  “They  also  provide  our  inter¬ 
nal  people  with  flexibility  and  ease  of 
use.”  Union  Pacific  recently  devel¬ 
oped  several  Windows-based  sys¬ 
tems  to  provide  employees  with  a 
view  of  operations.  One  system,  for 
example,  allows  customer  service 
reps  to  proactively  monitor  inter- 
modal  shipments  and  alert  customers 
when  trains  fail  to  meet  schedules. 

CSX  is  also  devoting  a  lot  of  atten¬ 
tion  to  client/server-based  customer 
service  systems,  according  to  An¬ 
drews.  CSX’s  mainframe-based  Trans¬ 
portation  Workstation  system  con¬ 
solidates  and  distributes  customer 
data  through  a  GUI-based  front-end 
workstation.  It  was  recently  en¬ 
hanced  to  permit  online  car  and 


RAILROAD  INDUSTRY  AT  A  GLANCE 


PAST 


FUTURE 


Before  the  Staggers  Act  deregulated  the  trans¬ 
portation  industry  in  1980,  the  railroads  were 
marked  by  inefficiency  and  factionalism.  Ship¬ 
ments  that  moved  among  different  carriers 
could  spend  as  much  time  in  a  rail  yard  waiting 
for  pickup  as  they  spent  traveling  toward  their 
destination.  With  competition  firmly  controlled 
by  the  Interstate  Commerce  Commission,  cus¬ 
tomer  service  was  a  distant  concern.  In  fact, 
many  carriers  operated  trains  based  on  their 
own  convenience  rather  than  their  customers'. 

Shippers  in  need 
of  reliable  trans¬ 
portation  services 
turned  to  trucks 
by  the  droves. 


With  competition  fierce  and  customer  service  a 
priority,  railroads  consolidate  and  ally  with  rival 
transportation  firms  to  offer  seamless,  conve¬ 
nient  service.  Freight  moves  from  rail  to  truck 
to  rail  to  barge  without  the 
customers'  involvement. 

As  reliability  and  preci¬ 
sion  aspire  to  Federal 
Express  levels,  rail¬ 
roads  partner  with 
shippers  to  form  virtual 
supply  chains  in  which  raw  materials  are  auto¬ 
matically  replenished  and  inventory  is  main¬ 
tained  at  predefined  levels.  Pricing  is  flexible 
and  highly  customizable  to  shippers'  needs  and 
preferences. 
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Logistical 

Concerns 

Third-party  agents  enter  the  fray 

As  if  competition  among  existing 

rivals  isn’t  keen  enough,  rail  carriers 
also  have  to  contend  with  relatively 
new  players  in  the  transportation  in¬ 
dustry.  Third-party  logistics  compa¬ 
nies,  which  in  effect  serve  as  shippers’ 
(customers’)  agents  by  handling  all 
transportation  arrangements,  are  also  entering  the  fray. 

The  role  of  third-party  logistics  providers  can  be 
compared  to  that  of  travel  agents  in  the  airline  indus¬ 
try.  “They  act  as  middlemen  by  coordinating  the  ship¬ 
ment  of  freight  between  shipper  and  carrier,”  says 
Mike  Gelhausen,  managing  partner  of  the  Transporta¬ 
tion  and  Travel  Services  Practice  at  Andersen  Consult¬ 
ing’s  Dallas  office.  “In  this  capacity,  they  can  provide 
something  of  a  funnel  capability  by  bringing  shippers 
together  and  consolidating  access  to  carriers.” 

The  rise  of  third-party  logistics  companies  is  driven 
from  the  shippers’  end  of  the  supply  chain.  Competi¬ 
tive  advantage  is  increasingly  derived  from  transport¬ 
ing  goods  to  suppliers  and  customers  quickly  and  cost- 
effectively,  something  a  logistics  agent  can  facilitate. 
This  need  will  only  grow  keener  as  product  cycles  for 
everything  from  cereals  to  automobiles  continue  to 


shrink.  Companies  that  produce  customized  products 
are  also  demanding  highly  efficient  logistics  services 
that  third-party  companies  hope  to  provide. 

Many  rail  carriers  offer  their  own  logistics  services, 
often  through  subsidiary  companies.  But  shippers  may 
rightly  wonder  whether  a  railroad  logistics  agent 
would  have  enough  knowledge  or  latitude  to  recom¬ 
mend  alternative  transportation  options  when  appro¬ 
priate.  Increasingly,  the  mode  by  which  goods  arrive  at 
their  destination  is  not  important;  what  counts  is  that 
they  arrive  on  time  and  in  good  shape  at  the  best  pos¬ 
sible  price.  Many  shippers  may  opt  for  independent 
agents  simply  because  they  feel  such  companies  can 
offer  the  most  carrier  options. 

The  jury  is  still  out  as  to  whether  third-party  com¬ 
panies  pose  a  significant  threat  to  rail  companies.  As 
carriers  strive  to  offer  more  services  in  line  with  cus¬ 
tomer  demands,  many  are  looking  to  beef  up  their 
marketing  efforts.  Certainly,  control  of  customers — 
and  access  to  all  relevant  data — could  become  a  point 
of  contention  among  carriers  and  logistics  companies. 
At  the  very  least,  the  emergence  of  new  players  does 
highlight  the  need  for  rail  carriers  to  conform  to  the 
requirements  of  a  larger  universe.  “The  logistics  sys¬ 
tem  has  to  be  viewed  as  a  whole  rather  than  by  its 
piecemeal  components,”  says  Bill  Zollars,  senior  vice 
president  of  Ryder  Dedicated  Logistics  Inc.  in  Miami, 
a  third-party  company  that  has  experienced  phenome¬ 
nal  growth  in  the  past  two  years.  Since  customers  are 
increasingly  willing  to  pay  for  value-added  services 
such  as  just-in-time  delivery  and  end-to-end  shipment 
tracking,  he  believes  that  “every  provider  has  to  do  its 
part  in  an  integrated  environment.”  -M.  Santosus 


locomotive  reservations.  In  addition, 
CSX  has  rolled  out  client/server 
systems  for  its  field  sales  force.  The 
sales  force  needs  such  technology  to 
seamlessly  share  customer  pricing 
and  service  preferences  with  mar¬ 
keting  back  at  the  home  office,  says 
Andrews.  This  information  sharing 
will  help  CSX  create  the  customized 
service  and  price  offerings  that  ship¬ 
pers  increasingly  expect. 

At  BNSF,  IS  has  been  busy  inte¬ 
grating  the  systems  of  the  two  for¬ 
merly  separate  companies,  accord¬ 
ing  to  Feld.  In  1995,  a  state-of-the-art 
network  operations  center  began  pro¬ 
viding  employees  with  a  bird’s-eye 
view  of  23,000  miles  of  the  merged 
companies’  track.  “The  center  is  like 
air  traffic  control,  where  managers 
assign  locomotives  and  crews  and 
monitor  schedules  daily,”  says  Feld. 
The  benefit  to  BNSF  is  that  man¬ 


agers  can  spot  bottlenecks  in  the  rail 
network  and  develop  contingency 
plans  to  get  around  them. 

The  ability  to  better  manage  as¬ 
sets  such  as  routes,  equipment  and 
crews  and  react  to  weather  condi¬ 
tions  will  help  railroads  meet  cus¬ 
tomer  demands  for  more  reliable 
service.  Norfolk  Southern  is  using 
real  data  in  simulations  to  more  ac¬ 
curately  forecast  asset  needs  and 
predict  the  impact  of  any  changes  on 
the  entire  rail  network.  The  railroad 
currently  has  the  ability  to  simulate 
train  movements;  it  is  now  develop¬ 
ing  supporting  systems  that  feed  in 
cost  factors.  The  goal  is  to  enable 
managers  to  “make  service  deci¬ 
sions  that  are  not  intuitively  obvi¬ 
ous,”  Moorman  says. 

Suppose,  for  example,  that  two 
trains  per  day  operate  between  Nor¬ 
folk  and  Atlanta.  Using  historical 


traffic  data,  managers  will  be  able  to 
accurately  model  the  impact  of 
adding  four  trains  over  the  same  line 
segments  from  both  a  financial  and 
operational  standpoint.  “The  tradi¬ 
tional  view  is  that  it  will  be  more  ex¬ 
pensive  because  we  have  to  add 
more  crews  and  perhaps  locomo¬ 
tives,”  says  Moorman.  But  if  con¬ 
nections  were  improved  and  train 
speeds  increased,  such  cost  con¬ 
straints  could  be  mitigated. 

In  many  cases,  IS  doesn’t  have  to 
try  too  hard  to  sell  these  concepts  to 
business  managers.  “From  the  CEO 
on  down,  people  here  believe  that  IT 
can  take  this  company  to  the  next 
level,”  Moorman  says.  At  the  very 
least,  IT  should  make  the  trains  run 
on  time.  EEJ 


Megan  Santosus  can  be  reached  at 
santosus@cio.com 
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INTERVIEW:  ANNE  WELLS  BRANSCOMB 


Who  should  own  information?  Communications 


and  computer  lawyer  Anne  Wells  Branscomb 


advocates  a  legal  infostructure  that  will  strike 
the  appropriate  balance  among  business  interests, 
the  rights  of  individuals  and  the  common  good. 


BY  CAROL  HILDEBRAND 


Anne  Wells  Branscomb’s  inter¬ 
est  in  information  ownership 
began,  like  charity,  at  home — 
courtesy  of  the  U.S.  Postal 
Service.  Branscomb,  a  legal 
scholar-in-residence  with  Harvard  Uni¬ 
versity’s  Program  on  Information  Re¬ 
sources  Policy,  says  her  growing  con¬ 
cern  over  the  “mountains  of  unwanted 
mail”  filling  her  mailbox  (not  to  men¬ 
tion  those  annoying  telemarketers  in¬ 
terrupting  her  dinner  hour)  made  her 
face  up  to  how  little  control  she  had 
over  the  distribution  of  her  name,  ad¬ 
dress  and  telephone  number — all  items  one  might  be 
excused  for  thinking  one  owns.  Instead,  Branscomb 
realized  that  the  looming  Information  Age,  with  its 
sophisticated  technological  innovations,  meant  that 
public-  and  private-sector  groups  could  manipulate 
and  profit  from  such  supposedly  personal  nuggets  of 
information.  The  result  of  her  ponderings,  Who  Owns 
Information?  (BasicBooks,  New  York,  1994),  exam¬ 
ines  the  turf  wars — involving  intellectual  property, 
privacy  concerns  and  First  Amendment  rights — 
waged  among  a  variety  of  interests  over  who  owns 
valuable  data  such  as  names,  addresses,  and  shopping 
and  medical  records.  Moreover,  as  a  lawyer  with  a 
background  in  both  information  technology  and  com¬ 
munications,  Branscomb  brings  to  the  discussion  a 
fascinating  perspective  on  the  impending  collision  of 
IT,  with  its  better,  faster,  now  mentality,  and  a  legal 
process  that  operates  at  near-Edwardian  speed.  Se¬ 
nior  Writer  Carol  Hildebrand  recently  spoke  with  her 


about  how  the  fallout  from  the  legal  fisticuffs  will  af¬ 
fect  the  course  of  technology  and  business  in  the  In¬ 
formation  Age. 


CIO:  To  paraphrase  your  book  title,  does  anyone  in 
fact  ‘‘own  ”  information?  And  how  does  technology  play 
into  this  equation? 


BRANSCOMB:  The  advent  of  computers  and  the  In¬ 
formation  Age  brings  a  new  meaning  to  the  term 
“owning  information,”  and  intellectual  property  law 
has  not  yet  changed  to  reflect  this.  Currently,  that 
which  is  original,  such  as  a  novel  or  an  actor’s  per¬ 
formance,  is  “owned”  by  the  originator  or  those  to 
whom  the  originator  has  released  control;  that  is 
what  the  intellectual  property  laws  protect. 

Computers  and  information-based  businesses 
change  that  equation  in  several  different  ways.  First, 
computer  software  is  undoubtedly  original  creation 
and  falls  under  intellectual  property  laws.  But  unlike, 
say,  the  performance  of  an  actor,  the  software  by  its 
very  nature  is  designed  to  behave  in  an  identical  man¬ 
ner  whenever  you  use  it.  And  since  this  makes  soft¬ 
ware  easy  to  copy,  it’s  easier  to  violate  copyright  laws. 

Secondly,  many  businesses  are  springing  up  whose 
main  assets  are  not  original  information.  Instead, 
these  companies’  worth  is  derived  from  unique  orga¬ 
nization  and  presentation  of  already  existing  material. 
Lexis-Nexis  is  an  essential  tool  for  lawyers  to  do 
their  work,  for  example,  as  are  medical  databases  es¬ 
sential  tools  for  doctors  and  chemical  databases  for 
druggists.  Large  databases  of  historical  weather  pat¬ 
terns  are  improving  weather  predictions,  and  deter- 
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Object-Oriented  Software  Demystified 

—  A  - — 

#  I  in  a  Series 


If  you  aren’t  fluent  in  this  language, 

let  us  translate. 


At  first  glance,  this  may  appear  to  be  the 
mating  call  of  the  Toulouse  goose.  It’s  not.  It’s 
the  language  of  object-oriented  (OO)  software. 
And  it’s  a  language  you  should  learn,  if  you 
haven’t  already. 

With  OO  software,  months  become  weeks. 

And  your  business  comes  first. 

As  you  may  know,  object-oriented  software 
fundamentally  changes  the  way  you  develop 
and  use  business  software  and  the  way  you  run 
your  business.  All  for  the  better.  Applications 
which  once  took  months  to  develop  now  take 
weeks.  And  object-oriented  software  has  the 
flexibility  to  conform  to  your  business  model, 
instead  of  conforming  to  the  needs  of  your 
computers. 

Eight  years  of  OO  experience. 

And  a  world-class  OODBMS. 

As  you've  probably  deduced,  Fujitsu  is  in  the 
object-oriented  software  business.  In  a  very  big 
way.  We’ve  been  developing  object-oriented 
technology  (OOT)  for  over  eight  years. 

ODB-II™  our  object-oriented  database  man¬ 
agement  system  (OODBMS),  lets  you  integrate 
your  legacy  applications  into  new  object-oriented 
applications  that  will  run  across  all  your  comput¬ 
er  platforms.  It  gives  you  the  rich  data  modeling 
capabilities  and  flexibility  of  an  object  database, 
with  the  data  integrity  and  availability  of  a  tradi¬ 


tional  database.  It’s  already  handling  mission- 
critical  data  in  some  of  the  world’s  largest 
companies.  And  it  was  recently  selected  by 
Computer  Associates  as  its  OODBMS 
solution. 

We  also  offer  a  full  suite  of  object-oriented 
programming  (OOP)  tools  -  a  custom  applica¬ 
tion  builder,  an  object  request  broker  (ORB), 
and  a  powerful  GUI  builder-  that  let  you 
develop  object-oriented  applications  quickly 
and  easily. 

The  time  is  right  for  OO. 
_ And  for  Fujitsu. _ 

Your  computing  environment  is  shifting 
from  legacy  systems  to  networked  combina¬ 
tions  of  mainframes,  client/server  and  desktop 
systems.  Object-oriented  software,  particularly 
Fujitsu’s,  can  make  that  transition  easier. 

And  as  a  part  of  a  $36  billion  global  company 
with  over  $2  billion  in  software  revenues  last 
year,  Fujitsu  Open  Systems  Solutions,  Inc. 
has  the  resources  and  people  to  make  your 
transition  a  smooth  one. 

For  more  information,  including  our  White 
Paper  on  Object  Computing,  call  us  today  at 
1-800-545-6774.  Or  see  us  on  the  Web  at 
http  ://www.  fuj  itsu.com/object. 

And  before  you  know  it,  we’ll  all  be  speaking 
the  same  language. 


Fujfrsu 
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mination  of  DNA  sequences  and  ge¬ 
nealogical  patterns  of  illness  is  en¬ 
hancing  our  ability  to  track  and  treat 
various  medical  conditions.  Small 
businesses  are  able  to  survive  and 
compete  with  larger  firms  through 
such  practices  as  direct  marketing, 
which  involves  the  collection  of  per¬ 
sonal  information  in  large  databases. 

For  these  companies,  it  is  more  dif¬ 
ficult  to  obtain  legal  protection  of 
their  intellectual  property  since  the 
property  is  essentially  the  unique  or¬ 
ganization  of  previously  existing  facts 
rather  than  the  creation  of  something 
new.  Because  much  of  the  informa¬ 
tion  listed  in  databases  involves  per¬ 
sonal  data  such  as  names,  addresses 
and  phone  numbers,  the  desire  to  ex¬ 
ploit  it  for  profit  can  collide  with  each 
individual’s  right  to  privacy.  This  is 
where  we’ll  see  some  interesting  le¬ 
gal  precedents. 

CIO:  Any  recent  examples? 

BRANSCOMB:  It  is  rare  that  an  indi¬ 
vidual  takes  sufficient  interest  or  is 
willing  to  spend  the  time  or  money 
to  litigate  a  concern  individually,  but 
one  Ram  Avrahami  in  Virginia  has 
recently  filed  suit  against  U.S.  News 
&  World  Report  for  selling  his  name 
to  the  Smithsonian  Institution  to  so¬ 
licit  his  subscription.  He  is  suing  un¬ 
der  an  old  Virginia  statute  that  pro¬ 
hibits  the  commercial  exploitation  of 
one’s  name  or  image  without  con¬ 
sent.  The  Electronic  Privacy  Infor¬ 
mation  Center  in  Washington  is  fil¬ 
ing  an  amicus  brief,  as  is  the  Direct 
Marketing  Association.  This  is  a  rare 
case  but  one  that  is  creating  a  lot  of 
interest  and  sympathy  from  others 
who  might  have  liked  to  have  filed 
such  a  suit  but  were  unwilling  to 
take  the  trouble. 

It’s  important  to  note,  however, 
that  intellectual  property  law  can  be 
divided  into  numerous  subsets  such 
as  audio,  video  and  print  information. 
For  each  of  these  categories,  the 
rules  may  be  quite  different  and  com¬ 
plex.  For  such  things  as  addresses, 
telephone  numbers,  images,  medical 
records,  purchasing  habits,  and  reli¬ 
gious  and  political  preferences,  little 
protection  is  available  today. 


Our  original  concern 
about  computers  was 
Big  Brother.  Now  we’re 
discovering  that  big 
business  is  the  real 
Big  Brother.  Companies 
seem  to  know  almost 
more  about  us  than  we 
know  about  ourselves. 


CIO:  What  about  the  interests  of  so- 
called  “information  broker”  compa¬ 
nies  that  profit  from  collecting  and 
selling  data  such  as  mailing  lists ? 

BRANSCOMB:  Those  companies  that 
organize  rather  than  create  informa¬ 
tion  are  the  backbone  of  the  Informa¬ 
tion  Age,  and  as  such  they  certainly 
should  be  protected  from  misappro¬ 
priation  of  their  work  product  by  oth¬ 
ers  who  are  “reaping  without  sow¬ 
ing.”  They  have  earned  and  deserve 
compensation  for  what  they  have  pro¬ 
duced  that  is  useful. 

CIO:  So  who’s  winning  the  battle  for 
ownership? 

BRANSCOMB:  I  think  we’re  moving 
in  the  direction  of  giving  more  auton¬ 
omy  to  individuals  over  disclosure  of 
information  about  themselves  as  well 
as  providing  them  with  an  opportuni¬ 
ty  to  participate  in  the  negotiation 
about  how  the  information  collected 
by  others  may  be  used.  Many  small 
businesses  really  depend  upon  tele¬ 
marketing  or  direct  mail  to  reach 
their  customers,  but  these  customers 


are  becoming  more  vocal  about  how 
their  names  and  addresses  and  vari¬ 
ous  transactions  and  predilections  are 
used.  How  we  set  the  balance  be¬ 
tween  the  two  sides  is  a  very  difficult 
proposition. 

The  question  is,  will  the  law  hinder 
or  help?  The  law  can  be  a  barrier  to 
progress  if  it  remains  intransigent 
with  respect  to  new  opportunities. 
The  legal  process  could  facilitate  mi¬ 
gration  to  an  information  economy  as 
we  begin  to  see  what  “infostructure” 
will  protect  individuals  who  want 
more  autonomy  over  their  informa¬ 
tion  profiles  and  offer  opportunities 
for  trusted  intermediaries  to  use  the 
information  in  a  manner  that  benefits 
us  as  individuals  and  is  not  waste¬ 
ful  and  costly.  People  will  reveal  a 
great  deal  about  themselves  to  busi¬ 
nesses  that  serve  their  self-interests. 

At  the  same  time,  there  is  some 
information  that  should  be  widely 
distributed,  and  I  think  we  will  con¬ 
tinue  to  have  a  lot  of  shared  informa¬ 
tion.  For  example,  if  you  have  infor¬ 
mation  about  an  epidemic,  you  want 
that  widely  distributed;  or  if  a  hurri¬ 
cane  is  coming,  you  don’t  want  that 
information  to  go  out  only  to  those 
who  can  afford  to  pay.  What  it  boils 
down  to  is  that  there  are  a  lot  of  dif¬ 
ferent  types  of  information  that  need 
to  be  categorized  as  to  what  should 
be  supported  by  public  institutions 
and  what  can  be  supported  more  ef¬ 
ficiently  by  private  enterprise. 

CIO:  It  seems  that  we  have  a  number  of 
different  interests — government,  busi¬ 
ness,  private  citizens  and  the  legal  fac¬ 
tion — all  involved  in  the  privacy  is¬ 
sues  that  revolve  around  information 
ownership.  What  are  the  implications 
of  the  debate  for  society? 

BRANSCOMB:  Historically,  our  original 
concern  about  computers  was  Big 
Brother — the  government  invading 
our  lives  and  having  too  much  knowl¬ 
edge  about  and  control  over  what 
we’re  doing.  Now  we’re  discovering 
that  big  business  is  the  real  Big 
Brother.  By  using  technology,  compa¬ 
nies  seem  to  know  almost  more  about 
us  than  we  know  about  ourselves. 
One  aspect  of  this  manifests  itself  in 
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intrusions  on  private  space — people 
who  call  us  at  the  dinner  hour  or  mail 
that  overwhelms  our  mailboxes  and 
our  landfills.  Another  is  when  compa¬ 
nies  use  personal  information  [such 
as  name  and  phone  number]  without 
the  consent  of  the  person  who  gen¬ 
erated  the  data  in  the  first  place. 
Although  we  might  consider  these  in¬ 
trusions  just  a  minor  nuisance,  it 
could  grow  into  a  major  social  prob¬ 
lem.  For  example,  if  unregulated,  col¬ 
lection  of  data  about  what  prescription 
drugs  one  is  buying  might  render  it 
difficult  to  obtain  needed  insurance 
coverage.  The  main  thing  is,  one  indi¬ 
vidual  can  feel  helpless  to  stop  the  on¬ 
slaught  of  new  technology,  and  we  are 
only  just  beginning  to  address  these 
concerns  in  the  aggregate.  There  are 
a  few  organizations,  such  as  The  Elec¬ 
tronic  Privacy  Information  Center, 
that  are  starting  to  lobby  on  behalf  of 
individuals  in  such  issues. 

On  the  other  hand,  some  of  the 
more  responsible  direct  marketers 
are  beginning  to  see  that  a  proactive 
stance  toward  privacy  issues  can  be 
good  business.  In  fact,  it’s  useful  for 
someone  that  you  trust  to  know 
something  about  your  buying  habits 
because  then  they  send  you  things 
in  which  you  have  a  true  interest. 
The  difference  between  junk  mail 
and  valuable  information  is  whether 
it’s  something  interesting  to  you 
personally.  I  think  that  the  concept 
of  one-to-one  marketing  not  only  ad¬ 
dresses  this,  but  it’s  a  positive  use  of 
technology  as  opposed  to  taking  our 
names  and  addresses  and  delivering 
them  to  the  world  through  mailing 
list  sales  so  that  we  lose  control  of 
our  own  information. 

CIO:  At  the  rate  technology  is  chang¬ 
ing,  do  you  think  our  legal  structure 
will  be  able  to  keep  up? 

BRANSCOMB:  The  legal  profession 
itself  is  torn  between  favoring  leg¬ 
islative  enactment,  which  is  faster 
but  more  prone  to  generalization, 
and  favoring  case-by-case  litigation, 
which  addresses  specific  issues  but 
is  very  slow. 

A  lot  of  lawyers — and  there  is  ob¬ 
viously  some  self-interest  driving 
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this — prefer  the  case-by-case  meth¬ 
od  because  every  case  is  decided  on 
the  specific  facts  of  that  case.  This  is 
particularly  relevant  when  it  comes 
to  copyright  law  because  many 
things  put  into  copyright  law  serve 
one  type  of  distribution  and  do  not 
work  well  in  another  environment. 
For  example,  one  of  the  early  Su¬ 
preme  Court  cases  on  reprography 
[the  reproduction  and  distribution  of 
material]  involved  the  National  Li¬ 
brary  of  Medicine  making  copies  of 
medical  research.  It’s  naturally  in 
the  general  interest  of  everybody  to 
have  medical  information  widely  dis¬ 
tributed,  and  the  case  really  involved 
the  library  publishing  journals  con¬ 
taining  research  that  was  largely  fed¬ 
erally  funded.  However,  it  couldn’t 
have  been  a  worse  set  of  facts  to 
send  up  to  the  Supreme  Court  to  try 
to  get  protection  for  proprietary 
rights  for  creators  of  information. 
This  case  offers  a  good  example  of 
how  a  judgment  may  be  entirely  ap¬ 
propriate  for  the  particular  set  of 
facts  involved  but  entirely  inappro¬ 
priate  or  inequitable  to  other  parties 
if  applied  as  a  general  rule  of  law. 


CIO:  And  what  about  the  legislative 
approach? 

BRANSCOMB:  A  good  example  of 
the  legislative  approach  can  be  found 
in  the  European  Economic  Commu¬ 
nity  (EEC).  They  put  out  proposals 
on  certain  laws,  and  each  nation 
weighs  in  with  an  opinion.  Based  on 
these  opinions,  the  EEC  then  passes 
a  directive  requiring  every  EEC 
member  to  pass  a  law  conforming  to 
this  directive.  (The  EEC  also  has 
European  privacy  commissioners, 
whose  job  it  is  to  be  aware  of  collec¬ 
tions  of  data  and  to  monitor  fair  prac¬ 
tices  in  data  management.) 

A  lot  of  lawyers  have  pointed  out 
that  by  enacting  legislation  early,  we 
run  the  risk  of  writing  bad  law  since 
we  may  not  yet  know  enough  about 
the  legal  issues.  I’m  not  sure  there  is 
all  that  much  difference  between 
writing  a  law  and  then  hearing  cases 
to  see  how  the  law  applies  or  taking  a 
case-by-case  strategy  and  trying  to 
develop  a  common  practice  through 
the  judicial  system,  which  can  take 
several  decades — if  a  consensus 
emerges  at  all. 

When  it  comes  to  privacy  issues, 
it  is  possible,  if  enough  people  feel 
that  their  personal  information  is 
being  massaged  by  too  many  com¬ 
puters  without  their  consent,  that 
Congress  will  pass  a  law  or  states 
will  enact  consumer  legislation  re¬ 
quiring  companies  to  seek  the  con¬ 
sent  of  individuals  before  they  mar¬ 
ket  information  about  them. 

CIO:  For  that  to  happen,  though,  the 
concerned  citizen  needs  to  make  more 
noise? 

BRANSCOMB:  Right.  Law  is  essen¬ 
tially  a  structure  that  reflects  the  so¬ 
cietal  norms  of  a  culture.  The  laws 
evolve  only  as  fast  as  public  opinion 
demands  or  supports  change.  If  pri¬ 
vate  citizens  want  more  ownership  of 
information,  it’s  their  job  to  tell  their 
elected  representatives.  Change  still 
comes  about  through  public  outcry 
and  concern.  BSl 
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tapping  many  of  the  same  technolo¬ 
gies  to  maintain  and  strengthen  their 
position  in  core  vertical  markets. 

Handheld  devices  can  be  broadly 
described  as  palm-size,  lightweight, 
battery-operated  systems  that  rely 
primarily  on  some  combination  of 
touch  screens,  pen-based  tools  and 
keyboards  for  input.  Such  systems 
are  also  frequently  capable  of  access¬ 
ing  and  transmitting  information 
over  wire-line  and  wireless  commu¬ 
nications  networks. 

A  rugged  version  of  this  hardware 
first  appeared  in  the  hands  of  field- 
service  technicians,  sales  personnel, 
parcel  transporters,  inventory  man¬ 
agers,  retail  store  clerks  and  employ¬ 
ees  in  other  businesses  that  could  re¬ 
alize  bottom-line  improvements  by 
enabling  mobile  workers  to  collect 
and  transfer  task-related  data  from 
the  field  or  while  roaming  their 
workspaces.  The  number  of  industry- 
specific  handheld  devices  shipped  in 
the  predominantly  North  American 
market  will  rise  from  250,000  in  1995 
to  850,000  by  the  year  2000,  accord¬ 
ing  to  Phillip  Redman,  analyst  at  the 
Yankee  Group  in  Boston. 

More  recently,  handheld  devices 
have  become  available  to  traveling 
executives  who  need  to  manage  their 
schedules,  prepare  financial  reports 
or  other  documents,  stay  in  touch  via 
electronic  mail,  connect  to  fax  and 
paging  services,  and  access  remote 
corporate  databases.  The  Yankee 
Group  labels  all  such  horizontal-mar¬ 
ket,  general-purpose  platforms  as 
digital  assistants  (PDAs)  or 
Personal  Intelligence  Communicators 
(PICs).  “Sales  have  been  slower  in 
this  market  than  anticipated,  but  a 
new  generation  of  devices  should 
lead  to  increased  acceptance  over  the 
next  five  years,”  says  Redman.  He 
estimates  250,000  devices  shipped  in 
the  United  States  in  1995,  and  pre¬ 
dicts  that  figure  will  jump  to  3  million 


As  software  and  wireless 
communications 
improve,  handheld 
computers  of  all  types 
are  becoming  the  more 
functional  tool  of  choice 
for  mobile  workers 


BY  DENNIS  LIVINGSTON 


Like  Rodney  Dangerfield,  hand¬ 
held  computers  used  by  travel¬ 
ing  professionals  have  faced  a 
certain  lack  of  respect.  Initially 
hobbled  by  high  prices,  lack  of 
compelling  applications  and  skimpy 
communications  features,  these  de¬ 
vices  once  seemed  to  many  like  little 
more  than  executive  toys.  While  us¬ 
age  rates  are  still  modest,  white-collar 
handheld  devices  have  become  handi¬ 
er  tools,  thanks  to  falling  prices, 
beef^d-up  wireless  communications 
bilities  and  the  availability  of  soft¬ 
ware  that  can  link  to  back-office  cor¬ 
porate  databases.  At  the  same  time, 
their  industry-specific  cousins,  long 
established  in  blue-collar  fields,  are 
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Handheld  Computers  and  Related  Application  Products 

A  sampling  of  ven  dors  and  products 


Handheld/portable 
computer  or  communicator 

Wide  area  wireless 
communications  service 

Apple  Computer  Inc. 

Norand  Corp. 

Ardis  Co. 

408  996-1010 

800  452-2757 

708  913-1215 

MessagePad  120 

PenKey  6000  Series 

Ardis 

Bell  Atlantic  Mobile 

Psion  Inc. 

RAM  Mobile  Data  USA  LP 

Systems  Inc. 

508  371-0310 

908  602-5500 

800  255-2355 

Cellular  Digital  Packet  Data 

Psion  Series  3a,  Workabout 

RAM  Mobile  Data 

Sharp  Electronics  Corp. 

Wide  area  wireless  PC  card 

Digital  Ocean  Inc. 

201  529-8200 

800  345-3474 

Tarpon 

Zaurus 

Megaherz  Corp. 

Sony  Electronics  Inc. 

800  527-8677 

Fujitsu  Personal  Systems  Inc. 

408  432-1600 

AllPoints  Wireless  PC  Card 

408  982-9500 

Magic  Link  PIC-2000 

Stylistic  500 

Symbol  Technologies  Inc. 

Middleware 

communications  software 

Hewlett-Packard  Co. 

800  927-9626 

415  857-1501 

PPT4100,  PPT4600 

MobileWare  Corp. 

HP  200LX,  HP  OmniGo  100 

Telxon  Corp. 

214  952-1200 

Motorola  Inc.  Wireless  Data 

216  867-3700 

MobileWare 

Group 

PTC-1100  Series 

Racotek  Inc. 

800  894-7353 

Zenith  Data  Systems 

Marco  Wireless  Communicator, ; 

612  832-9800 

Envoy  Wireless  Communicator 

SOURCE:  GIGA  INFORMATION  GROUP  INC. 

708  808-5000 

CruisePAD 

KeyWare 

by  the  year  2000,  with  an  additional  3 
million  units  in  Europe  and  Asia. 

Future  business  uses  of  handheld 
devices  of  all  types  are  difficult  to 
predict  because  of  a  number  of  mar¬ 
keting  and  technological  factors.  But 
analysts  say  no  matter  how  the  mar¬ 
ket  evolves,  it  is  destined  to  grow. 

“General-purpose  machines  will 
become  complementary  tools  for 
more  individuals  in  the  future  be¬ 
cause  they  offer  the  ability  to  keep  in 
touch  as  needed  and  to  access  and 
store  critical  information  in  an  ex¬ 
tremely  portable  package,”  says  Bill 
Ablondi,  market  analyst  at  Giga  Infor¬ 
mation  Group  Inc.  in  Norwell,  Mass. 

New  uses  for  PDAs 

Professionals  are  already  finding 
cost-effective,  innovative  uses  for 
their  PDAs.  Jeffrey  Goldman,  a 
lawyer  with  offices  in  Los  Angeles 
and  San  Francisco,  uses  his  Apple 
Computer  Inc.  MessagePad  while  in 
court.  For  example,  he  once  faxed  a 
note  to  his  law  clerk  asking  her  to 
send  an  e-mail  message  with  details 
from  a  case  his  opponent  had  cited. 
Goldman  received  the  eight-page  text 
within  minutes  (while  the  other 
lawyer  pontificated)  and  was  able  to 
prove  that  his  opponent  had  miscon¬ 


strued  the  case.  “The  MessagePad  is 
my  office  on  the  road,”  says  Gold¬ 
man.  “I  use  it  in  place  of  a  laptop  and 
legal  pad  to  access  online  research 
services,  contact  clients  and  take  de¬ 
position  notes  unobtrusively.  In  fact,  I 
save  about  one  and  a  half  hours  per 
deposition  with  the  MessagePad 
since  I  don’t  need  a  secretary  to  re¬ 
type  and  review  my  notes.” 

Some  PDA  vendors  have  re¬ 
designed  their  products  to  take  advan¬ 
tage  of  opportunities  in  the  more 
lucrative  industrial  market.  For 
example,  Apple  has  licensed  the  New¬ 
ton  2.0  operating  system  to  Digital 
Ocean  Inc.,  which  manufactures  the 
Tarpon,  a  Newton-based  wireless, 
rugged  device  powered  by  a  recharge¬ 
able  nickel  metal  hydride  battery  de¬ 
signed  to  operate  for  eight  hours  on 
one  charge.  Digital  Ocean,  in  turn,  is 
working  with  Harris  Corp.,  Monsanto 
Co.  and  other  companies  to  adapt 
Newton  technology  to  their  markets. 

Some  vendors  also  point  out  that 
PDAs  need  not  match  all  the  param¬ 
eters  of  industrial  devices  to  meet 
the  conditions  of  certain  vertical 
markets.  “Wireless  platforms  are 
ambidextrous  machines  that  can 
serve  specific  or  general  applica¬ 
tions,  depending  on  the  software 


used,”  says  Mil  Ovan,  director  of 
business  development  at  Motorola 
Inc.’s  Wireless  Data  Group  in 
Schaumburg,  Ill. 

For  example,  the  Stamford,  Conn.- 
based  Software  Corp.  of  America 
(SCA)  has  developed  PowerBroker,  a 
wireless  multiple  listing  service 
(MLS)  application  that  runs  on  note¬ 
books  and  any  DOS-based  handheld 
device,  such  as  Hewlett-Packard 
Co.’s  HP  200LX.  The  product  allows 
a  real  estate  agent  to  enter  the  crite¬ 
ria  most  important  to  a  client  into 
the  portable  computer  and  transmit 
it  to  a  server  that  stores  information 
downloaded  from  an  MLS  database 
provider.  The  server  sends  back  a 
summary  of  relevant  listings  in  the 
area.  “This  enables  a  realtor  to  re¬ 
spond  quickly  if  a  client  is  not  inter¬ 
ested  in  the  homes  being  shown  in¬ 
stead  of  losing  control  of  the  sales 
situation,”  says  Shirley  Eis,  SCA’s 
president.  “Information  coming  over 
this  system  is  also  more  current 
than  the  MLS  books  usually  provid¬ 
ed  to  realtors  every  two  weeks.” 

Technological  Advances 

The  evolution  of  the  market  for  these 
devices  will  be  affected  by  software 
and  hardware  advances  that  are  im¬ 
proving  the  performance  of  handheld 
devices  of  all  types.  Significant  devel¬ 
opments  include  the  availability  of  in¬ 
tegrated  chip  sets,  memory-sensitive 
operating  systems  and  lightweight, 
wireless  PC  radio  cards. 

Integrated,  power-saving  micro¬ 
processors  are  showing  up  in  the 
current  generation  of  handheld  de¬ 
vices.  For  example,  Norand  Corp. 
has  teamed  with  Advanced  Micro 
Devices  Inc.  (AMD)  to  co-develop 
the  AMD  Elan  Am386  SC300  pro¬ 
cessor.  This  device  combines  the 
processing  capability  of  a  33MHz 
386  CPU  with  direct  support  for  bus, 
memory  cards  and  controllers,  pow¬ 
er  management  and  other  features 
needed  by  mobile  users — all  in  one 
chip.  The  integrated  chip’s  compact 
form  factor,  in  turn,  enabled  Norand 
to  produce  the  PenKey  6100,  a 
small,  rugged,  22-ounce  device  of¬ 
fering  DOS  and  Windows  environ¬ 
ments  and  multiple  wireless  options. 
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Battery  life  is  prolonged  by  the 
Elan  chip  in  several  ways.  For  in¬ 
stance,  it  is  designed  to  slip  into  low- 
power  mode  when  the  device  is  not 
processing  information.  In  addition, 
integrating  controllers  and  other 
components  on  one  chip  reduces 
power  consumption. 

Vendors  are  developing  operating 
systems  that  meet  a  handheld  de¬ 
vice’s  need  to  minimize  memory  use 
and  enhance  communications  func¬ 
tions.  Pen-based  versions  of  Mi¬ 
crosoft  DOS  and  Windows  are  popu¬ 
lar  among  industry-specific  devices, 
whereas  PDAs  and  PICs  tend  to  use 
proprietary  graphical  operating  sys¬ 
tems  optimized  for  memory  manage¬ 
ment,  personal  information  manage¬ 
ment,  communications  and  other 
core  features.  For  instance,  Hewlett- 
Packard  chose  Geoworks’  Geos  op¬ 
erating  system  for  its  HP  OmniGo 
100  PDA  because  the  system’s  small 
memory  requirements  enable  it  to 
work  efficiently  and  quickly  with 
low-cost,  low-power  hardware,  ac¬ 
cording  to  Roy  Breslawski,  product 
marketing  manager  in  Hewlett- 
Packard’s  Asia  Pacific  Personal  Com¬ 
puter  Division  in  Singapore. 

General  Magic  Inc.  emphasizes 
the  communications-enabling  capa¬ 
bilities  of  its  Magic  Cap  operating 
system.  Among  other  things,  Magic 
Cap  incorporates  General  Magic’s 
Telescript  technology,  which  allows 
users  who  subscribe  to  Telescript- 
based  communications  providers 
(such  as  AT&T  Corp.’s  PersonaLink 
Services)  to  customize  agents  that 
perform  such  tasks  as  screening, 
routing  and  delivering  electronic 
messages.  Motorola’s  Envoy  Wire¬ 
less  Communicator  and  Sony  Elec¬ 
tronics  Inc.’s  Magic  Link  series  of 
PICs  use  this  system. 

Networking  Options 

While  local  and  wide  area  wireless 
communications  capabilities  are  an  im¬ 
portant  option  for  mobile  workers,  in 
some  cases,  an  individual  who  can 
send  information  in  daily  batches  may 
not  need  wireless  capability.  But  wire¬ 
less  capability  is  critical  when  the  trav¬ 
eling  employee  needs  quick  access  to 
time-sensitive  information  or  when 


“General-purpose  machines 
will  become  complementary 
tools  for  more  individuals 
because  they  offer  the  ability 
to  keep  in  touch  in  an 
extremely  portable  package.” 

-Bill  Ablondi 


transmitting  information  by  phone  may 
not  be  cost-effective  or  convenient. 

Both  local  and,  more  recently,  wide 
area  wireless  networks  have  benefit¬ 
ed  from  the  development  of  small, 
relatively  lightweight  PC  radio  cards 
based  on  the  Type  II  PCMCIA  form 
factor.  Many  handheld  devices  and 
other  portable  computers  have  slots 
that  can  accommodate  such  cards,  ob¬ 
viating  the  need  to  attach  bulkier  de¬ 
vices  for  accessing  networks. 

The  American  Stock  Exchange, 
for  example,  is  undertaking  a  pro¬ 
ject  that  will  enable  options  brokers 
to  make  buy  and  sell  decisions  and 
execute  trades  using  Symbol  Tech¬ 
nologies  Inc.’s  PPT  4100  handheld 
devices,  which  incorporate  Type  II 
PCMCIA  radio  cards.  The  4100s 
communicate  with  each  other  and 
central  computers  via  Symbol’s 
Spectrum24,  a  distributed-antenna, 
wide-band  radio  frequency  system 
linked  to  the  exchange’s  Ethernet 
LAN.  This  system  will  replace  the 
hand  signals,  slips  of  paper  and  tele¬ 
phone  calls  that  brokers  customari¬ 
ly  use  to  trade  with  each  other.  The 
change  will  also  streamline  the 
transaction  process,  says  Omer 
Soykan,  managing  director  of  tech¬ 
nology  planning  at  the  exchange. 
“Real-time  comparison  and  recon¬ 
ciliation  of  any  differences  in  the 
figures  involved  in  executed  trades 
can  take  place,  something  that  now 
occurs  long  after  a  trade  is  made,” 
he  says. 

In  the  wide  area  wireless  sector, 
Megaherz  Corp.  in  Salt  Lake  City 
has  developed  the  AllPoints  Wire¬ 
less  PC  Card,  which  operates  for 
about  30  hours  on  its  nickel  cadmi¬ 
um  battery  and  is  bundled  with  soft¬ 


ware  from  RadioMail  Corp.  and 
Wynd  Communications  Corp.  for 
gateway  access  to  a  network  from 
RAM  Mobile  Data  USA  LP,  located 
in  Woodbridge,  N.J.  Randy  Dence, 
Megaherz’s  wireless  product  line 
manager,  notes  that  this  system  can 
send  information  via  e-mail,  fax  or 
page.  Moreover,  the  store-and-for- 
ward  nature  of  the  network  means 
that  a  message  won’t  be  lost  if  trans¬ 
mission  is  interrupted  when  a  sub¬ 
scriber  leaves  the  network’s  cover¬ 
age  areas  or  drives  through  a  tunnel. 
Other  wide  area  systems  of  this  type 
include  Ardis  Co.’s  Ardis  service  and 
the  Cellular  Digital  Packet  Data  ser¬ 
vice  from  Bell  Atlantic  Mobile  Sys¬ 
tems  Inc. 

Vendors  of  handheld  devices  have 
also  teamed  with  wide  area  wireless 
services,  relational  database  firms 
and  makers  of  “middleware”  products 
to  provide  systems  that  allow  access 
to  corporate  client/server  databases. 

The  middleware  component  con¬ 
sists  of  server  software  that  man¬ 
ages  the  communications  link  be¬ 
tween  an  information  repository 
and  a  handheld  client.  Middleware 
vendors  include  Racotek  Inc.  and 
MobileWare  Corp.,  which  recently 
formed  an  alliance  with  Informix 
Software  Inc.  Informix  will  include 
MobileWare  software  in  its  pro¬ 
gramming  and  application  environ¬ 
ments. 

As  the  increased  power  and  flexi¬ 
bility  of  handheld  devices  make 
them  more  attractive  business  solu¬ 
tions,  consumers  are  apt  to  be  daz¬ 
zled  by  nifty  new  options  and  gad- 
getry.  But  as  Janet  Boudris,  senior 
vice  president  for  strategic  market¬ 
ing  at  RAM  Mobile  Data,  points  out, 
the  only  features  that  should  prompt 
a  sale  are  those  that  meet  a  cus¬ 
tomer’s  specific  business  need — 
whether  it’s  preparing  a  spread¬ 
sheet,  inputting  sales  orders  or 
collecting  urgent  messages.  “The 
key  is  to  carry  the  device  you  need 
to  do  the  work  you  have  to  do,” 
Boudris  says.  QS1 


Dennis  Livingston  is  a  freelance  writ - 
er  based  in  Brookline,  Mass.  He  can 
be  reached  at  DennisLiv@aol.com. 
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100,000  Monarch  Users  Found  A  Shortcut. 
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mces  are.  someone  m  your 
organization  is  already  using  Monarch™ 
for  Windows  to  access  legacy  data.  It’s 
one  of  those  applications  that  comes  in 
through  the  back  door  and  soon,  entire 
departments  are  using  it.  In  fact,  more 
than  100,000  copies  have  been  sold. 


Monarch  brings  existing  reports  on  line 
anil  lets  users  access  report  data.  It  ivories 
with  reports  produced  on  any  mainframe, 
midrange,  client/server,  or  PC  system. 


Monarch  is  the  leading  product 
in  an  emerging  software  category  called 
report  mining  systems .  It  lets  PC  users 
dig  information  out  of  spooled  report  files. 
Input  a  report  file  to  Monarch  and  out 
comes  live  data  that  users  can  query, 
filter,  analyze,  visualize,  and  export  to 
other  applications. 

Monarch  offers  everything  you  would 
expect  in  a  state-of-the-art  business 
intelligence  tool,  including  drilling,  chart¬ 
ing,  and  multi-dimensional  reporting 
capabilities. 

W  hat’s  different  about  Monarch  is 
its  ability  to  leverage  existing  reports  and 
reporting  systems  as  a  source  for  data. 

You  don’t  need  to  build  a  data  warehouse 
or  deploy  special  middleware  technology. 
Monarch  works  right  out  of  the  box. 


That’s  why  IS  managers  and  industry 
analysts  are  embracing  Monarch  as  a 
breakthrough  data  access  product. 

Monarch  requires  no  reengineering 
and  complements  whatever  comprehen¬ 
sive  information  delivery  systems  are 
ultimately  pul  in  place.  It  can  be  part  of 
a  strategic  data  access  solution,  or  simply 
a  tactical  measure  to  satisfy  data-hungry 
PC  users  who  want  immediate  results. 


EDATAM/ATCH' 

234  Ballardvale  Street,  Wilmington,  MA  01887 
Tel:  (508)988-9700  Fax:  (508)988-0105 

DATAWATCI I  is  a  NASDAQ  traded  company. 

National  Market:  l)\V<  1 1 


NASDAQ 


Call  1-800-445-331 1  to  request  a  FREE  Monarch  evaluation  kit, 
including:  demo  disk  and  an  informative  White  Paper  entitled 
Report  Mining:  A  new  war  lo  access  corporate  information. 
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Fast 

to  deliver  lightning -quick  service  on  a 
per- user  basis 


to  handle  your  mission -critical 
applications 


Fine 


■  Cam 
SmartSwitch' 

Family 

Let  ’.s'  Talk  Speed  ^ 

A  dedicated  ASIC-based  switching  engine  forwards  packets  at  a 
blazing  750,000  packets  per  second.  Add  support  for  16,000  MAC 
addresses  and  you  have  a  switch  that  significantly  outperforms  its 
nearest  competitor. 

Let’s  Talk  Reliability 


to  work  in  new  or  familiar  surroundings 

and  Smart  (oi  course] 


With  built-in  alarm  thresholding,  redundant  links  and  RMON 
support,  Cabletron’s  new  SmartSwitches  lay  the  foundation  for  a 
highly  manageable  switched  infrastructure.  If  something  has  to  get 
through,  you’ll  want  it  traveling  on  a  SmartSwitch. 


Let’s  Talk  Flexibility 

Whether  you’re  starting  from  scratch  or  building  off  an  existing 
network,  SmartSwitches  are  the  perfect  fit.  The  MMAC  and 
MMAC-Plus  SmartSwitches  protect  investments  as  they  leverage 
the  security  and  reliability  of  a  “smart  hub.”  The  modular 
Workgroup  SmartSwitch  provides  up  to  48  switched  Ethernet  ports 
as  well  as  a  high-speed  uplink,  and  includes  many  of  the  same  fault 
tolerant  features  you’d  expect  from  a  Cabletron  hub. 

And,  Of  Course,  Let’s  Talk  Smart 

In  keeping  with  Cabletron’s  Synthesis'1  framework,  the  new 
SmartSwitch  family  provides  an  integral  step  in  creating  the  world’s 
first  self-healing,  GDI-controlled,  automated  virtual  network  to  put 
you  —  not  technology  —  in  control  of  your  business.  Now  that’s  a  switch. 

Make  a  smart  switch  of  your  own  and  call  Cabletron  today  at 
(603)  332-9400. 


35  Industrial  Way,  Rochester,  NH  03867  •  Tel:  (603)  332-0400 
Fax:  (603)  337-2211  •  Internet:  http://www.ctron.com/ 


to  lead  you  to  the  ultimate  in  virtual 
networking 


caBLeTRon 

_ SYsrems 

The  Complete  Networking  Solution™ 


